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ABSTRACT 

Cost behavior analysis, a costing process that can 
assist managers in estiirating how certain institutional costs change 
in response to volume^ policy, and environmental factors, is 
described* The five steps of this approach are examined, and the 
application cf cost behavior analysis at four college-level settings 
is dccumented^ The institutions and areas of analysis are as follows: 
Denison Dniversity-operation and maintenance (06M) of physical plant: 
Drake Oni vex sit y- instructional capacity: Santa Fe Community 
College-student services: and the University of Wisconsin 
System--library services, A ma jor feature of the Denison study is the 
method used tc assign C6M service levels to particular kinds of , 
rooms. In the Drake study, rv formula was developed that shows 
classroom utilization as an important feature of the study.. The Santa 
Fe study is useful for its validation of the requirements of 
different kinds of students for varying levels of student services-; 
The library study undertaken at; the Wisconsin System was a component ' 
of a much -larger effort to develop a formula to appropriate state 
revenues. The method used for dividing library services into those > 
that are affected by student enrollments and those that are affected 
primarily by acquisitions is also significant. It is suggested that 
the case studies reveal the challenge of applying cost behavior 
analysis to the internal reallocation of resources and to state" 
allocation of funds, (SW) 
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Since the early 1970s, the NACUBO and NCHEMS boards of directors, volun- 
teer committees, and professional staffs have devoted much of their resources 
and talents to improving the cost information used by colleges and universities. 
Both organizations have achieved significant accomplishments in the field. The 
material in this document contributes to the improvement of cost information 
for decision making. 

This report describes a costing process that can assist managers in estimat- 
ing how certain institutional costs change in response to volume', (pblicy. and 
environmental factors. The concept is called cost behavior analysis and was 
advanced by Robinson, Turk, and Ray in a paper commissioned by NACUBO*s 
Costing Standards Committee in 1975. In 1978, the cost behavior analysis pro- 
cess was developed into a five-step guide and used in four institutional settings. 

The results of these four case studies can enable managers and analysts to 
better understand the process of determining the relationship of cost functions 
to various factors at their institutions. The case studies revealed the challenge 
of applying cost behavior analysis to the internal reallocation of resources and 
to state allocation of funds. Each of the case studies determined that factors 
other than volume {for example, service level or type of square footage) af- 
fected costs. The cost methodologies that were developed identified such fac- 
tors and measured their impact on costs. More documentation on the use of 
cost behavior analysis is required, particularly in the allocation of state re- 
sources. NACUBO and NCHEMS are committed to pursuing this goal. 




D. F. Finn Ben Lawrence 
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NACUBO and NCHEMS, both cooperatively and independently, have as- 
sisted college and university business officers in conducting costing studies 
since the early 1970s. Much of NACUBO's early interests in costing stemmed 
from its work for indirect cost reimbursement. NCHEMS' early involvement 
resulted in the development of a comprehensive costing system that focused on 
calculating the average cost of instruction for colleges and universities of vary- 
ing sizes and control. This research was later incorporated into NCHEMS' In- 
formation Exchange Procedures and was published jointly with NACUBO as 
Procedures for Determining Historical Full Costs: The Costing Component of 
NCHEMS Information Exchange Procedures. 

Over the last few years, college and university managers have been asked to 
provide more cost information for use in making internal management deci- 
sions. Cost information that is produced for decision making should indicate 
how changes in enrollment levels, government regulation, and energy prices af- 
fect an institution's program resources. Costing techniques that generate this 
kind of information (fixed, variable, semivariable, and marginal costing) have 
been used widely in the business community but have had only limited applica- 
tion in colleges and universities. 

NACUBO and NCHEMS began with these industrial techniques as a starting 
point for this project. Together with a group of college and university mana- 
gers, the NACUBO and NCHEMS staffs attempted to develop a methodology for 
marginal costing in higher education. The more the committee tried to apply in- 
dustrial techniques to educational functions, the more they realized the inade- 
quacy of those techniques that related changes in costs primarily to changes in 
volume. Colleges and universities have products, or units of production, only 
insofar as a student is educated and graduated from an institution. Even an- 
cillary services (such as food service and bookstores) are not entirely adapt- 
able to marginal costing because they are so closely tied to policies that affect 
instruction. Policies are importaiit factors in determining faculty salaries, stu- 
dent services, financial aid, and program costs. Policies are shaped by many 
factors; some are institutionally controlled and others are controlled by some 
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element in the environment. For example, institutional mission, recruitment, 
academic goals, and administrative techniques are all controllable factors, 
while enrollment trends, energy costs, government regulations, and accredita- 
tion requirements are all uncontrollable factors. 

No single costing technique was sufficiently comprehensive to monitor the 
effects that volume, policy, and environmental factors have on an institution's 
costs. Therefore, the NACUBO/NCHEMS steering committee designed a costing 
process— cost behavior analysis— to assist managers in producing needed cost 
information by combining appropriate costing techniques and administrative 
judgments. The theoretical basis of cost behavior analysis evolved from two ar- 
ticles published by NACUBO's Costing Standards Committee (now the Finan- 
cial Management Committee). FundamentoJ Considerations for Determining 
Cost In/ormation in Higher Education [October 1975) reviewed the basic tenets 
of industrial costing and attempted to build the conceptual bridges that would 
be necessary before costing could be applied generally to higher education. It 
includes a set of twelve standards on which to base costing. These standards 
serve as the foundation for the costing process presented in this study. The se- 
cond article. Cost Behavior Analysis for Planning in Higher Education (May 
1977) prepared by Peat, Marwick, Mitchell & Co., describes the conceptual 
framework for performing the cost behavior analysis described in this report. 

This report uses those earlier studies as the basis for applying cost behavior 
analysis to higher education. More specifically, the study has two purposes: 

1. To develop a costing guide, **cost behavior analysis,'' that can assist 
managers and policy analysts in determining how and when to employ costing 
techniques, how to obtain the necessary data for the analysis, and how to make 
the most effective presentation of cost information for decision making. 

2. To provide insights and suggestions from administrators and analysts 
who have undertaken cost studies in particular program areas. 

To utilize the concepts of cost behavior analysis, the steering committee first 
developed a general approach consisting of five separate steps (see Chapter 3). 
Managers at four campuses representing public and independent, small and 
large, and systemwide and individual institutions applied those five steps to 
four different functional areas: physical plant, instruction, student services, 
and libraries (see Chapters 4 through 7). These case studies discuss specific 
events leading to the study, actual study design, analysis of the data, and im- 
plications for future policy at four institutions; however, many of the tech- 
niques employed in the cost studies could be used in other institutional settings. 
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Using Cost Information for Policy Analysis 



; Colleges and universities are affected by shifts in the economy, demographic 
trends, energy needs, government regulations, employee demands, the demand 
for particular academic programs, and internal policies and operating proce- 
dures. To measure the impact of such factors on the costs of the educational 
process, it is necessary to determino tho changes in costs of those functions. 
Managers often perceive that changes in costs are caused by changes in envi- 
rpmnental factors or internal operating procedures, but do not fully under- 
stand the cause-and-effect relationship between those factors and costs. As a 
result, much cost information by which institutional policies are analyzed may 
be incomplete or inappropriate. 

If cost information is to be useful in such analysis, managers must under- 
stand the relationship between changes in costs and changes in factors that af- 
fect costs-— volume^^^ environment. With this understanding, 
managers should be able to estimate cost changes that may occur because of 
changes in an erivironmental factor or an internal operating procedure. 
Policies and procedures can then be altered to modify the impact on cost of 
other factors. 

What Is Cost Behavior Analysis? 

This report documents a costing process — cost behavior analysis — that (1) 
helps managers estimate the cause-and-effect relationship bstween environ- 
mental factors or internal operating procedures and institutional costs, and (2) 
aids in analyzing potential policy alternatives. If cost behavior analysis ?? to be 
successful, the purpose of the information derived from the cost study must be 
clearly stated. With this knowledge, managers can develop a methodology that 
identifies the functions requiring analysis and examines the appropriate costs 
to be studied. 

: ■ Cost behavior analysis can be more completely described by defining each of - 
its terms. In this report, ^*cbst^^refers to resources committed 
for specific functions and departmental objectives. A specific definition of 
**costV' depends on the particular purpose for which the cost information is to 
be used. **Behavior'* refers to the dynamic characteristics of costs as they 
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change because of changes in volume, policy, and environment. **Analysis' ' is 
.i the development of coat information for specific management applications. 
- The three factors that affect costs-— volume, policy, and enviromnent--must 

be accurately identified to be a useful part of the analysis. Such identification 
depends on the expr?rience and administrative judgment of the analysts and; 
■ managers undertaking the study. 

Volume factors relate to the behavior of cost as it reacts to changes in vol- 
ume within a defined range of activities or services for a given period of time. 
Measures of volume are based on their applicabiHty to the functions ueing 
costed. Enrollment— headcount or full-time equivalent [FTE)— is the primary 
measure of volume, but the number of library holdings circulated, FTE faculty, 
or assignable square feet may be more appropriate for certain cost functions. 
Volume factors are partially controllable by institutional managers. For exam- 
ple, in the analysis of the volume factor **enrollmenf demographic trends [an ; 
environmental factor) are uncontrollable, but recruiting policies [an internal 
factor) are largely controllable. 

Policy or decision factors are specific institutional attributes or elements of 
goals, objectives, and programs, the organizational structure, and operating 
policies that can be directly and substantially affected by administratorsV deci- 
sions. The higher one's position in the organizational structure, the more im- 
pact one can have on the determination of policy and/ ultimately, on cost 
behavior. At the president's level, most policy variables are considered con- 
trollable factors, while many policy variables are largely beyond the program 
director's control. For this reason; it is important at the outset of the study to 
designate the management level for which the cost study is being conducted. 

Environmental factors are social, economic, political, cultural, and pK 
conditions over which institutional managers have no substantial or direct con- 
trol. Environmentalfactors include the overall economic situation, shifts in 
population, state and federal legislation, and geographic location. Because en- . 
vironmental factors cannot be changed, the institution must plan its policies 
and procedures within these limits to survive. Changes in environmental fac- 
tors often cannot be predicted with certainty; but educated guesses about 
likely trends are important to the planning process and hence to the analysis of 

cost behavior. 

How Cost Behavior Analysis Relates to Costing Techniques 

Cost behavior analysis employs one or more of five basic costing techniques- 
historical cost, projected cost, standard cost, replacement cost, and imputed 
cost— depending on the intended use of the cost information. 

Historical cost is usually expressed in terms of the monetary value of eco- 
nomic resources released to pay faculty and staff salaries, to acquire mate- 
rials and services, and to use facilities. Historical cost can be calculated from 
data on expenditures. For example, past performance may be evaluated by 
tracking expenditure patterns for a certain number of years. 

Projected cost, for an educational institution, is an estimate of the cost to be 
incurred in a future period. Changes anticipated in programs, enrollments, fac- 
ulty mix, faculty workload, support required, salary rates, and economic condi- 
tions all affect cost expectations. 
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Projected cost is based on available knowledge about past activities, expec- 
tations about the effect of new activities, and changing conditions of cost. Pro- 
jected costs are often used to examine various policy alternatives. 

Standard cost is a predetermined cost used as a target or basis of comparison 
with actual cost when units of service are provided. Establishing a standard 
cost involves examining past occurrences in detail and evaluating expectations 
to arrive at meaningful standards of performance. Standard costs may be 
• based on historical experience or on special studies. They are often used in the 
state appropriations process, which requires an understanding of costs for 
similar functions in institutions across the state. 

Replacement cost refers to the present or future cost of constructing, acquir- 
ing, or purchasing facilities, services, or materials that are similar to existing 
ones. Replacement costs are often used to measure the effects of inflation or to 
compare original costs with present or future costs. 

Imputed cost relates to resources that would have been available to an insti- 
tution but are not because one alternative was chosen over another. Imputed 
cost does not consider the past, present, or future disbursement of cash or its 
equivalent; rather, it measures the cost of alternative opportunities. An exam- 
ple of imputed cost is the revenue lost by failing to fill most class sections to 
capacity. 

For cost analysis purposes, components of cost may be classified as direct or 
indirect. Direct costs are those expenses that are readily identifiable with an 
activity or unit; conversely, indirect costs are those costs not readily identifi- 
able with an activity or unit. 

Four factors determine whether costs are developed as direct or indirect in 
cost behavior analysis. The first consideration is the level of aggregation of an 
. ■' activity or unit being costed. For example, a portion of the compensation paid 
^ to a department head may be considered an indirect cost to each course in that 
department. However, if the unit being costed is the department as a whole 
rather than individual courses, the compensation paid to the department head 
is direct. The second factor is the practicability of assigning costs directly to 
the activity or unit to achieve greater precision. The tradeoff in this decision is 
the expense of generating indirect cost data versus the precision of estimating 
the total cost. In situations such as the development of cost information for 
reimbursement, generating more expensive cost information may be worth- 
while. The third factor to be considered is the judgment that managers must ex- 
ercise in classifying costs, and the fourth factor relates to the differences 
' - among institutions, such as organizational structure and operating policies. 

Components of cost also may be classified as fixed, variable, marginal, or 
; semivariable (mixed). Fixed costs remain constant over the short run. Some 
costs are classified as fixed because of an institution's policy decisions; they 
may be referred to as **discretioriary.** Other fixed costs cannot be altered by 
policy changes; they are **nondiscretionary.** For example, a discretionary 
fixed cost could be the reduced tuition level for a set number of students estab- 
lished by admissions policy; a nondiscretionary fixed cost could be the existing 
contractual arrahgeiments with faculty and staff. Identifying the discretionary 
and nondiscretionary fixed costs of an activity is useful in cost behavior 
analysis becaus : it reveals the impact of policy decisions on costs. 
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Variable costs fluctuate in proportion to a volume factor. Identify 
, iable component in cost behavior analysis is important because this component 
establishes the relationship between a change in voluin, factor and a change in 
the cost of an activity. An example is the variability in the cost of instruction 
when enrollment changes. Marginal cost, which is similar to variable cost, is 
the increase in total cost attributable to one more unit of production or service. 
While variabJe cost measures the variable portion of total cost for a particular 
volume level, marginal cost measures the rate of change of the total cost func- 
tion. 

Semivariable costs include both fixed and variable elements, with the fixed 
portion relating to minimum service levels and the variable portion depending 
on use. Semivariable costs react to volume changes irregularly; thus, cost that 
is fixed for a certain range of units of service becomes variable as that range is 
exceeded. For example, semivariable costs are useful in determining the costs 
of a multisection course in which participation in a given course requires more 
than one section because of a limit to class size. 
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The five steps that make up cost behavior analysis are designed for adapta- 
tion to most studies that examine the cause-and-effect relationship between 
costs and volume, policy, or environmental factors. Following are the five 

:^"stepS:\:;:;:;'-^;;:-:;;vf^ /■^■■:'>:-'\;.\'--\v'- ^ V"';'^/ \ s ' ''^ 




Step 1. Determine Policy Questions and 

Identify the Management Level Served by the Study 



The purpose of a cost study must be well defined and directly related to the 
pertinent policy questions under study, and the management level using the in- 
formation that results from the cost study must be clearly identified, per exam- 
ple, a study undertaken for the governing board will differ significantly in 
scope and purpofie from one porfofihed f or a line manager within the institu- 
tion. Careful jYsipienieiUation o^*: Stop^^^ make the seleclidh of appropriate 
definitions and costing' fechrii^p^ 3 more obvious. 

Denison University (Demsbnj. The vice pr^^^^ and management 

posed the policy question: **Hovv can resources be conserved in routine opera- 
tion and maintenance of the physical plant?** Cost information about specific 
building55; types of rooms, and kinds and volume of services performed is impor- 
tant in selecting policy alternatives intended to conserve resources. A study 
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'K^^ this kind of cost information was needed because conventional cost 

accounting systems did not recognize cost variations caused by the type of serv- , 
ice and the character and use of space served. v 

:; I Drake University [Drake). The vice president for academic affairs and the di- . 

rector of administrative systems posed the policy question; **How can instruc- 
tional resources be better utilized?'- It was determined that a special study 
identifying capacity and utilization of the instruction function could be useful 
to academic deans for planning purposes. Because 80% of Drake's courses 
have only a single section/instructional costs are influenced by the number of 
academic programs as well as by enrollments. A study on capacity and utiliza- 
tion was thought to be more useful than traditional fixed and variable costing 
because so much of instructional cost depends on curriculum. Fixed and vari- 
able costing would indicate that most of Drake's instructional costs are fixed, 
as changes in enrollment have little effect on the costs of instruction. Fixed and 
variable cost information is useful in defending current budget expenditures. 
but it does not assist managers in identifying places where costs can be cut. 
Using capacity as a surrogate for costs is a nontypical approach, but it is un- 
derstandable when considering lo3t revenue from empty spaces in the 
classroom. 

Santa Fe Community College (Santa Fe). The vice president of the college posed 
the policy question: "How do changes in the enrollment levels of different 
academic programs affect the cost of student services?" Typical cost analysis 
would indicate only the average cost incurred per student, not the differences 
in accommodating credit and noncredit students. Therefore, a cost study was 
undertaken to test the assumption that credit professional program students 
require more student services than noncredit coinmunity program students. 4 
Results of this study could assist the vice president in projecting the budget for .A^ 
student services, once the number of students in a particular program area 5; 
was known. (The results of the study indicated that need for student services 
i varied by type of service and by type of student program). , 

University System of Wisconsin (Wisconsin System). The state governor posed . | 
the policy question: V'How can the funding formula for libraries be revised to , 
more accurately reflect the appropriate mix of fixed and variable costs?" It 1 
was felt that the state's existing formula did not fully reflect the fixed costs of 
maintaining an institutional library; thus, a special study was undertaken to 
assess the resource needs for libraries. This study identified the range and 
level of academic programs served by the different libraries in the system and 
determined the effects of changing enrollments on library costs. Plans are to in- 
clude the outcome of the library study in the System's presentation to the board 1 
of regents and to the state legislature with recommendations for modifying the 
funding formula. 

Step 2. For Each Function Under Study, Identify the Activities, 
Activity Measures, and Factors that Affect Costs 

The manager or analyst undertaking the study should identify and describe 
(1) the function to be studied, (2) the various activities contained within a func- 
tion, (3) the activity measures that quantify the activities, and (4) the volume, 
policy, and environmental factors that affect the costs of the activities. 
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: A function is any organizational unit, program, or specific service to which ; 

|H;g.:: :.;\ cost 

An activity is a discrete component of the function. For any given function; a 
: ■ ■ m^ to the policy question. 

jAn activity measure is a unit (FTE students, square feet, library holdings, 
student credit hours, etc.) that measures change in the volume of an activity. 
An activity measure is used to relate changes in activity level to changes in 
' costs. . • 

A factor is an element that affects costs; it can be a volume, policy, or envir- 
onmental factor. The administrative judgment and experience of the manager 
undertaking the study allow that manager to determine significant factors that — 
affect costs. The manager should distinguish between controllable and uncon- 

; • t^ 

Table 1 shows the functions, activities, activity measures, ^Shd factors affect- 
ing the costs for each of the four institutions where cost behavior analysis was 
r performed for this study. . 




g(CTedltg&|npncrjad.ft),^$^^^^^^^ 



^ContnDllablel 



|S6iih(contr6llable|^s^w^^^ 
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Step 3. Determine Current Levels of Service for Each Activity 
and Assign Costs to Each Activity 

Current level of service is derived by assessing the amount of effort cur- 
rently used for each activity. This assessment is based on existing data arid ad- 
ministrative judgment. It can then be quantified by using the activity measures 
designated in Step 2 and by assigning appropriate weights for impact based on 
the manager's judgment. The current level of service can then be related to the 
costs of the activity. These costs can be direct or indirect, depending on the 
purpose for which the information is used. (Chapter 2 described costing tech- 
niques that can be used to determine the cost of the current level of service.) 

The current levels of service derived for each activity in the four cost 
studies, using the activity measures identified in Stsp 2. are described below: 



Denison 

Activity 

Cleaning 

Heating 

Water and sewerage 
Electricity 
Maintena nee 



Activity Measure 

Square feet 

Pounds of steam 

Gallons 
Kilowatts 
Square feet 



Data Source 

Wages and costs of materials 
(payroll and budget) 
Size of building in proportion 
to total cost 

Metered for each building 
Metered for each building 
Listed as special budget items 



A standard costing analysis was used to determine the unit costs of each ac- 
tivity. A weighting system was also developed for each activity, based on ^^ t^^ 
type of space (for example, classroom or . restroom) arid the type of building 
(such as dormitory or field house). These weights were then multiplied by the 
assigned square feet to produce weighted square feet for each type of space 
and each building. 



Drake 

Activity 

Department 

Major 
Section 



Activity Measure 

student credit hours 

student credit hours 
student credit hours 



Data Source 

Semester course enrollment 
(registrar's records) 
Semester course enrollments 
(registrar's records) 
Semester course enrollments 
(registrar's records) 



To determine the total instructional capacity at Drake, faculty were asked to 
designate the maximum capacity for their course sections. This figure was 
then compared to the actual enrollment levels for the course sections. Ag- 
gregating the excess capacity levels to majors and departments proved a prob- 
lem because the distribution of different capacities varied among all course 
sections. A simple average capacity figure for majors and departments 
obscured the wide range of capacities that existed for courses. This problem 
was resolved by a weighted capacity formula computed to account for the wide 
ranges of capacity levels within majors and departments. 



Santa Fe 



Activity 

Financial aid 



Activity Measure 

Student headcount 



Enrollment (registrar's 
records) 



.Data Source 



Admissions 



Student headcount 



Enrollment (registrar's 
records) 



Counseling 



Student headcount 



Enrollment (registrar's 
records) 



The cost of each activity was based on actual expenditures for a given fiscal 
year. Santa Fe excluded program expenditures involving federal grants and 
contracts. The purpose of the study was to investigate the effects of enroll- 
ments and enrollment mix by academic program on student services. Thus, a 
weighting system was devised to reflect the'^relative impact of the academic 
program on student services. - 

Wisconsin System 

Activity Activity Measure Data Source 

Technical services Number of academic programs Catalog 

Information services FTE students Data on program and enroll- 



The cost for each activity was based on the budgeted amount for a fiscal 
year. FTE students were weighted to reflect the fact that higher level students 
normally make more extensive use of a library's information services. Librar- 
ians also determined that 30 academic programs represent the standard base 
for examining technical services. 



Step 3 established current levels of service for an activity, current costs of 
an activity, and a weighting system for each factor relative to its influence on 
the costs of an activity. The purpose of Step 4 is to manipulate the current level 
of service and other volume, policy, or environmental factors to monitor the ef- 
fect of hypothetical changes on costs. 

If this exercise is to be meaningful for making decisions, current levels of 
service must be manipulated within reasonable volume ranges. For example, 
an increase or decrease in enrollment of 50%-60% would have more than a 
proportional impact on costs because so many other activities would also be af- 
fected. The same is true for manipulating policy decisions. If basic realities are 
altered to the point where they become unrealistic, the value of performing the 
analysis is severely limited. . 

Denison. Standard costs were used as the basis of this study. The cost 
behavior characteristics of operations and maintenance were expressed solely 
in terms of variable costs because, for purposes of this study, fixed costs were 
not relevant to the changing costs of operations and maintenance. A variable 
unit cost was produced when the weights for each type of serv^^ {derived in 
Step 3) were assigned to square feet {by type of space and building): Variable 
unit costs could then be used to indicate changes in activity costs if the current 
level of service were altered. 



ment in the four pilot institu- 
tions (registrar's records) 



Step 4. Determine the Behavior of Costs for Each Activity 
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Drake The cost behavior characteristics for instruction were expressed in 
. - terms of excess capacity. Excess capacity is the difference between capacity 
and enrollment and is a way of determining classroom and faculty utilization. 
Imputed costs for unused student credit hours could be determined for each 
course; Variables such as changes in enrollment or university curriculum 
would indicate the imputed costs for a given situation. 

Santa Fe. Standard costs were determined for each student service, and the 
cost behavior characteristics for student services were expressed in terms of 
both fixed and variable costs. Managers studied the tasks and procedures of 
each activity and determined whether costs were fixed or variable in relation 
to changes in enrollment. Variable costs for each task were divided by the 
weighted student headcounc to determine a unit cost for the activity and then 
summed for each activity. This procedure enabled managers to multiply the 
- variable unit cost by enrollment levels for each student program to determme 
total variable cost. 

Wisconsin System, standard costs were the basis for this study; cost behavior 
: characteristics for the library's information services were expressed in terms 
of fixed and variable costs. An analysis of minimum library services and mini- 
mum staffing levels was used as the basis for determining fixed costs. Demands 
for services beyond the fixed level of costs were determined by relating total 
FTE staff to total weighted PTE students. Changes in enrollment levels influ- 
enced the variable component cost of information services. 
■ The cost behavior characteristics for technical services of the library were 
also expressed in terms of fixed and variable costs. Fixed costs were deter- 
mined by using standards that related numbers of volumes acquired to number 
and type^Pf academic programs. An annual book replacement figure was in- 
cluded in this calculation. Demands for technical services beyond the fixed 
amount were determined by numbers of additional volumes. These items were 
considered variable costs. 

5. Evaluate and Document the Policy Implications of the Study„„^. ^ 

Once the cost behavior model has been established, a manager should be 
able to perform a series of computations that specifically address the policy 
questions identified at the beginning of the study. This cost information, with 
considerations of quality and objectives, provides the basis lor a tradeoff be- 
tween different policy alternatives. Managers should be able to document 
ways in which the results of the study can affect future policies. 

Denison. The policy question at Denison was how to gain optimum use of 
resources for operation and maintenance of the physical plant. Cost behavior 
analysis enabled the vice president for finance and: management to answer 
some specific questions. For example, the analysis determined the direct costs 
for operation and maintenance of Slayton Hall (more than $76,000) and the 
amount that could be saved by reducing office cleaning from five to two days 
per week (approximately $5,800). While this cost information helps estabhsh 
various policy alternatives, factors such as faculty complaints and the effect 
' . on building appearance also must be weighed. After evaluating all the costs 
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::and benefits, the vice president could determine the acceptability of reducing 
cleaning to twice a week. 

Drake. The measures of capacity and utilization for the cost behavior analysis 
permitted the identification of course sections that were not filled to capacity. 
In conjunction with cost benefit anaiysis;'managers could determine the 
benefits of admitting a certain number of students or dropping the course. If 
this kind of study were performed annually, it would assist deans and depart- 
ment heads to assign faculty and to justify budget requests. 

Santa Fe. The policy question at Santa Fe was how resources were distributed 
among student services. Cost behavior analysis enabled managers to develop a 
cost model that estimates the effect of changes in enrollment levels and mix on 
the costs of various student services. For example, the analysis determined 
that an increase of 280 in the number of students in the advanced and profes- 
sional program increased the cost for student activities 10 times more than the 
increase of 280 in the number of high school students. This information en- 
abled managers to estimate the impact of fall enrollments on the costof student 
services. Such information could also be useful in making a case for altering 
state allocation formulas based on FTE enrollments and in reexamining cur- 
rent assumptions about the counseling needs of different students to determine 
whether the benefits are worth the costs. 

Wisconsin System. Cost behavior analysis enabled managers to divide fixed 
costs of libraries into two categories— technical services and public informa- 
tion. By determining the number of academic programs in an institution's cur- 
riculum and by ideritifying changes in enrollments, state administrators can 
recommend changes to the funding formula for libraries. 

These levels of fixed costs are also important because they represent mini- 
mum levels of service for both technical and information activities. If resources 
for these activities were cut below this level of service, the institution's ability 
to maintain a library would be seriously threatened. 



denison: operation & 
maintenance of physical plani 



Denison University, in Granville. Ohio, is an independent undergraduate 
institution with an enrollment of slightly more than 2.000. The physical plant 
consists of 51 major buildings with more than 1,2 million square feet of space. 
The plant investment totals $31,000,000 at cost and $62,000,000 in replace- 
ment value. The campus was developed over a 50-year period from 1923 to 
1973. A further 30-year plan will take Denison into the twenty-first century. 

For the last 25 'years,^ Denison has operated with a balanced budget. Never- 
theless, over the last five years, expenditures for operations and maintenance 
(O&M) have increased at a faster rate than other expenditures, as shown in 
Table 2. In the past, costs for 08eM were assigned to functions and buildings on 
the basis of net assigned square feet per building. The information thus derived v 
reflected the total cost of 08eM apportioned among buildings on campus by size- 
of the buildings but gave no clue as to what factors influenced the cost of pperr: 
ating and maintaining the buildings. Thus, to improve knowledge of O&M costs, 
the vice piresident for business affa^ 

posed an assessment of the current philosophy for use in developing a cost 
model that could help determine future policy changes in the operation of the 
physical plant. 
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Unit Costing of Physical Plant Services 

■ Conventional cost accounting assigns expenditures for the physical plant 
back to functions; buildings, or departments on the basis of net assigned 
square feet of space. This is relatively simple but can be quite erroneous. For ; 
example, the cost of cleaning an office is different from the cost of cleaning a 
restroom or a laboratory, even though they may contain an equal amount of 
square feet. Similarly, the energy requirements of a poorly insulated frame 
structure are significantly different from those of a well insulated brick build- 
ing of the same size. 

In a 1978 study, ^^Comparative Costs and Staffing Report for Physical Plants " 
of Colleges and Universities,'' the Association of Physical Plant Administrators 
of Universities and Colleges provides evidence of the inaccuracy of using 
assigned square feet as the basis for costing. The study applied eight predictive 
models to each of five physical plant cost areas for 145 colleges and univer- . 
,sities. In no case was there a useful relationship between the 40 predictive cost 
curves and the difference in the cost per square foot that occurs as the total 
square footage changes. In the most important cost areas— utilities, custodial 
service, and maintenance — most of the predictive curves explained less than 
1% of the variance. It was therefore determined that the cost behavior analy- 
sis at Denison should include recognized differences occasioned by (1) the kind 
and level of services offered, and (2) the character and use of space served. 
The costing units adopted for this study are impact-weighted square feet 
(IWSF) by type of service. 

Step 1. Determine Policy Questions and 

Identify the Management Level Served by the Study 

Several questions led to the study: 
■: 1; How much could be saved by cutting office custodial services to two days 
■■avweek?' ^ ... . 

2. Where is the most money spent on heating, and can it be reduced? 

3. What savings might be achieved by closing building X? 

These questions and others clearly indicated a need for cost data that per- 
mitted analysis of cost variations by kind of service, level of service, building, 
type of space, subject field, or any combination of these factors. 
. It was decided that the study should directly support the director of physical 
plant. It should enable him to answer his superiors' questions about O&M 
within one day and in a manner that is comprehensible to the building services 
supervisor. 

Stop 2. For Each Function Under Study, Identify the Activities, 
AcUvity Measures, and Factors that Affect Costs 

Initially, ten kinds of service activities were defined: 

5. Maintenance 8. Remodeling 

6. Air conditioning 9. Administration : i: 

7. Grounds maintenance 10. Other (see Exhibit 4.1) 



l] Cleaning 

2. Heating 

3. Electricity 

4. Water and sewerage 
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■ Subsequently, only the first five services were selected for the study because 
air conditioning costs are reflected in the expenditures for electricity and main- 
tenance; grounds costs are well known and experiments with varying lovels of ,: 
■ service had already satisfied management about that service; and remodeling,;;: 
administration, and *'other** do not ^u 
areas of O&M. 

An impact-weighted square foot (IWSF) was selected as the measure to 
represent the relative amount of each service produced.* For example, the 
amount of time spent cleaning a classroom was assigned an impact of 1. In 
relationship to this factor, the amount of time spent cleaning a restroom has an 
impact of 3. IWSF are derived by multiplying the assigned square feet for a 
type of space by the impact number for thai type of space. 



Step 3. Determine Current Levels of Service for Each Activity 
and Assign Costs to Each Activity 

The director of physical plant defined the current level of service for each 
activity as follows: 

1. Cleaning: most space cleaned daily. 

2. Heating: 68 °F. 

3. Electricity: Recommended lighting standards and unlimited hours of 
operation. 

4. Water and sewerage: as required. 

5. Maintenance: as required. 

Calculating IWSF and costs for each activity required three steps: (1) select- 
ing the basic costing module, (2) determining cost, and (3) determining impact 
factors for each service. To select the basic costing module, areas ' were 
grouped by room type within a subject field (where applicable) within a building. 
For example, classrooms used for teaching English in one building constitut^d^^^ 
one module, while general administrative offices in the building constituted 
another. This decision was based on the number of records that would be in- 
volved. Such a grouping significantly reduced the number of records. 

Data on direct expenditures were used to determine costs for each service. 

Cleaning 
Wages 
Materials 
Trash collection 



Heating 

Heating plant expense 
Wages for system maintenance 
Maintenance materials 
Supervision 



^Impact-weighted number of rooms was considered as a measurement of the effect of water and 
sewerage on costs. Most rooms would have had an impact of O. those with a single toilet an impact of 
1 those with more toilets or shower rooms a higher impact. However, because each building has a 
water meter, it seemed more appropriate to assign impacts for water on a relative cost per square 
fool. 



$226,385 
20,386 
7,000 

$253,771 

$376,962 
28,320 
24,000 
8,260 

$437,542 



Electricity 

Utility cost $219,280 

Water and sewerage 

Total bills $105,186 

Maintenance 

Total expense $221,778 



Five sets of factors were developed from various sources of data to deter- 
mine impact factors for each service. The first was differentiated by type of 
room, the remainder>by building. 

1. Cleaning. A standard impact of 1 was assigned to the service required 
to clean a classroom. Impacts for other types of rooms were derived from de- 
tailed work assignment files maintained by the building supervisor. 

2. Heating. A steam meter reading was available for 12 major buildings. 
The total pounds of steam consumed per square foot was calculated for each 
building; this ranged from 11 to 108 pounds per square foot. A standard of 50 
pounds per square foot was assigned an impact of 1; other rates of consump- 
tion were assigned impacts accordingly. 

3. Electricity. Thirty-three major buildings have electric meters. The kilo- 
watts used per square foot in these buildings ranged from 2 to 24. A standard 
impact of 1 was assigned to 2 kilowatts per square foot; other rates of use were 
assigned impacts accordingly. 

4. Water and sewerage. The metered cost per square foot per year was 
calculated for each building; this ranged from $.06 to $.295 per square foot. A 
standard impact of 1 was assigned to the mean of $.083; impacts for other 
buildings were calculated by dividing their cost per square foot by $.083. 

5. Maintenance. A standard impact of 1 was assigned to a building with- 
out air conditioning and 2 to an air-conditioned building. Other impacts were 
estimated within this range. This factor was the least scientific in the study 
and was regarded as only a starting point. Denision is attempting to develop a 
more sophisticated factor based on age of building, type of construction, and 
presence of air conditioning. 

Step 4. Determine the Behavior of Costs for Each Activity 



When the impact weights for each service were applied to the assigned 
square feet, the variable unit costs illustrated in Table 3 resulted: 
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These variable unit cost components are not comparable because they rep- 
resent different bases. They are useful for calculating the costs of groups of 
space such as **all classrooms" or **building X** or '*all English classrooms." 

Three items of data were necessary to determine the behavior of costs: (1) to- 
tal costs by type of service (see Step 3). (2) impact factors, and (3) a room in- 
ventory by building report. The room inventory report is the most difficult to 
assemble. It should contain one record for each room shov^^ing room type, build- 
ing, subject taught (if applicable), and assigned square feet. Although a physi- 
cal plant manager does not typically use such reports, they contain the most 
relevant data base for any physical plant management system. Because there 
are nearly 4,000 rooms in Denison's inventory, rooms v^^ere aggregated by type 
and subject taught v^^ithin a building (see Exhibit 4.2). This exercise required 
three days to complete and resulted in 699 records. 

The COMSHARE network and its proprietary COMPOSITE 77 data manage- 
ment language were used to assign impact factors, calculate IWSF, and calcu- 
late costs by service. All calculations were performed interactively from an 
office terminal. Briefly, the procedure involved the following steps: 



1. Basic Data 

• Room records, with one record for each room type-subject combination 
(699 records), each containing building code, room type code, subject 
code, number of rooms, and assigned"square feet. 

• Building description and service impact (51 records — see Exhibit 4.3), 
each containing building code, building description, heating impact, 
electricity impact, water and sewerage impact, and maintenance 
impact. 

• Room type description and service impact (70 records — see Exhibit 4.4). 
each containing room type code, room type description, and cleaning 
impact. 

• Subject field description (38 records), each containing subject code, 
subject description, and service impact. 



EKLC 



2. Computing Steps 

• Add building, room type, and subject descriptions and impact wenghts to 
aggregate room file by table. 

• Calculate impact-weighted square feet by building, by type of room, and 
by subject area for each service in each record of room file and total 
(see Exhibits 4.5. 4.6, and 4.7). 

• Develop the impact-weighted unit costs (see Table 3) and use them to cal- 
culate a direct service cost (for example, cleaning cost) for each service 
and a traditional cost total for each record in the room file. 

• Sum the resultant costs in the room file: by building (see Exhibit 4.8), by 
room type (see Exhibit 4.9), and by subject (see Exhibit 4.10). 
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Step 5. Evaluate and Document the Policy Implications of the Study 

Exhibits 4.8, 4.9, and 4.10 are useful management reports and can be used 
directly to assist in the analysis of many complex policy questions. To illus- 
trate, consider three typical questions. 

1. Where is the most money spent on heating? 

The HEATCOST column of Exhibit 4.8 indicates that the five most expensive 
buildings to heat are: 



Field house $66,595 

Chemistry building 40,907 

Crawford Hall 2 7,000 

KnappHall 25,215 

Burke Hall 23,137- 



2. What could be saved by reducing administrative office cleaning from five 
to two days a week? 

The cleaning cost for administrative offices shown in Exhibit 4.9 is $9,678. 
Approximately three-fifths of this cost, or $5,807, could be saved by cleaning 
the offices two rather than five days per week. 

3. What are the total direct costs for servicing Slayter Hall? 
Exhibit 4.8 indicates the costs for Slayter Hall as follows: 



Cleaning- $13,510 

Heating 20,495 

Electricity 24,920 

Water and sewerage 3,235 

Maintenance 14,156 



$76,316 

This knowledge would be a good starting point for assessing potential sav- 
ings from closing the building. 

Each of these questions took less than a minute to answer, using the manage- 
ment analysis reports shown in Exhibits 3.7, 3.8, and 3.9. These management 
data can be used to answer far more complex questions by writing other short 
programs. For example, comparing impact-weighted costs with traditional 
costs was completed in 15 minutes with another program. This step produced 
the report shown as Exhibit 4.11. 

• The biggest percentage difference was for the warehouse; traditional 
costing assigned costs of $14,373, while impact-weighted costing was only 
$549. 

• Traditional costing underestimated the costs associated with the field 
house by nearly $43,000 per year and those for the chemistry building by 
more than $40,000 per year. 

• Traditional costing overestimated or underestimated costs by 25% or 
more in 30 out of the 51 buildings; 
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PHYSICAL PLANT COST IMPACT MODEL DATA SHEET 
Denlson University 



Related Roads and Grounds 

intensive Care 

Rustic 



Acres Grounds Otiier 



A014 



Name Library Addition 



Buiil 1958 



Remodeled 

Condition Satisfactory 



Air Conditioning 10% 



No Maintenance 



Rooms Square Feet 
Gross Space 45 27,534 



Unassignable 

010 Custodial 


Rooms 

6 


Square 
Feet 

346 


Clean' 
Capacity ing 

0,5 


Heat- Elec' 
ing tricity., 


Water & Air Mainte- 

Sewerage Cond. nance Remodel Other 


020 Circulation 


13 


1,656 


2.0 






030 Mechanical 


1 


28 


0.2 






035 Toilet 


4 


445 


3.0 






040 Structural '' 




2,581 









TOTAL 24 5,056 



0* 

^ S 

to g: 

BM8.No. ^* I 

. 0 0 

Name Library Addition f 



Room Type 

Subject No. of Assigned Capa- Clean- Heat- Elec- Water & Air Mainte- 
Code Description Field Rms. Sq.Ft. city ing ing tricity Sewerage Cond. nance Remodel Ottier 



311 Admin. Offices 1 292 1.0 



313 General Offices 1 589 1.0 



410 Reading & Study 9_ 2.977 10^ 

420 Stacks 3 " 4,283 a5_ 

430 Open Stock LJli^?5 — 

440 Study Service 3 2,852 1.0 



9 



I 

0) 



0 



TOTAL 21 22,478 




g^Code Bidg. Description Built 



A014 LIBRARY ADDITION 

A017 CUfiTIS WEST ADDITION 

A030 SWIMMING POOL 

0001 STONE HALL 

0002 KING HALL , 
0006 THEATRE ART 

0008 MIOOLETON 

0009 MONCMOY 

0010 SUWTERHALL 

0011 CLEVELAND HALL 

0012 DOANE ADMINISTRATION 

0013 BARNEY SCIENCE 
OOH LIBRARY 

0015 CHEMISTRY BLDG. 

0016 CURTIS EAST 

0017 CURTIS WEST 

0018 SMITH HALL 

0019 LIFE SCIENCE 

0020 KNAPPHALL 

0021 BETH EDEN 

0022 CHAPEL 

0023 OBSERVATORY 

0024 COIWELL 

0025 GlLPATfilCK 

0026 EAST HALL 

0027 SHAW HALL 

0028 BEAVER HALL 

0029 SAWYER HALL 

0030 FIELD HOUSE 

0031 STADIUM 

0032 LAMSON LODGE 
0035 FELLOWS HALL 
0034 CARPENTER 
0031i HEATING PLANT 
0038 -"--WHISLER HOUSE 
m BURKE HALL 

0038 CRAWFORD HALL 

0039 HUFFMAN HALL 

0040 SHORNEYHALL 

0042 SHEPARDSONHALL 

0043 QUONSETHUT 

0044 WAREHOUSE 

0045 WOMENS FIELD HOUSE 

0046 MONOMOYCOHAGE 

0047 NEW PHYSICAL PUNT 

0048 , PRESIDENTS NEW HOUSE 

0049 ART DEPT. ANNEX 

0050 ATODORM 

0051 DELTA CHI 

0052 - DOANE DANCE 

0053 CINEMA ANNEX' 
9999 TOTALS 



COST IMPACT FACTORS BY BUILDING 
Denison University 

Remodeled Condition lieatlmpaci Elec. Impact 



Water Impact Maint. Impact 



962 



956 
915 
905 

1962 
1904 



945 
939 
953 
941 



922 
909 
690 
905 



924 
951 



965 
941 
946 
929 
973 
960 
960 
967 
968 



964 
911 
0 

1933 
0 



0 1 
0 1 


070 
0.60 




nin 

1 cn 
1.90 


1.90 

2.00 


0 1 


2!oo 


10(1 


U,DU 


1 en 
1.50 


0 1 


0.70 


1 fin 


nnn 
U.UU 


i nn 

1.00 


0 1 


060 
1,00 


1 


i Dt\ 
1^ 


4 nn 

1,00 


0 1 


2.00 


.0.10 


1.50 


0 1 


000 

v/.vW 


nnn 


nnn 
U.UU 


1 nn 

1.00 


0 1 


000 


nnn 


nnn 


nnn 
0.00 


0 1 


0.90 
0.70 


Ron 


n7n 




0 1 


1 nn 


UiW 


inn 
1.00 


0 1 


050 




non 


1.00 


0 1 


050 


9nn 


n^n 


1 nn 
1.00 


•i^i 0 1 


070 


dnn 


nin 


1 cn 

1.1)0 


0 1 


200 


<inn 


1.9U 


cm 


0 1 


0.60 


?on 

CtVv 


lAn 


i (\t\ 


0 1 


D60 


1 


i Rn 


i nn 


0 1 


060 


3nn 


97n 


■1 pn 


0 1 
0 1 


050 
0.80 


100 
500 


U.WV 


inn 

uOU 

onn 


0 1 


070 


1 nn 


nin 


inn 

uOU 


0 1 




1 nn 


nin ' 


1 nn 
1.00 


0 1 
1968 1 


000 


snn 


nin 


1 nn 
1.0U 




liW 


A7n 


4 nn 

100 

i nn 
100 


1960 i 


060 


1 nn 


1 in 

1.10 


0 1 


060 


9nn 


0 9n 


1 nn 
1.00 


0 1 


OBO 


1 nn 


onn 


1 nn 
lOU 


0 1 
0 1 


060 


1 ^ 


onn 


4 nn 

1.00 


0,60 


1.50 


2,00 


100 


0 1 




*\nn 


ARn 

U.DO 


1 cn 

l.bO 


0 1 


ion 


1 nn 


oon 


ncn 
0.D0 


0 1 


oon 


nnn 


nnn 
0.00 


ncn 

0.50 


0 1 
0 1 


060 


Rnn 


n^n 


onn 


00(1 


1 nn 


0.00 


n cn 
0.50 


0 1 


000 


1 nn 


nnn 
0.00 


< nn 

100 


0 1 
0 1 


ORO 


1 nn 


n in 
0,10 


i nn 
1.00 


160 


Ann 


n en 
0.D0 


4 cn 
1.50 


0 1 


1 10 

li lU 


5nn 


i dn 


1.50 


0 1 


ion 


i,^ 


i on 
1.20 


i cn 
1.50 


0 1 


OdO 


?nn 


9 in 
£.10 


1 cn 
1.50 


0 1 
0 1 


1.00 
0,00 


250 
1.00 


0,00 


1 <^n 
100 

0,50 


0 1 


0,00 


0.20 


0.00 


0,20 


0 3 


0,00 


0,20 


0,00 


0,20 


.0 1 


1,00 


0.50 


1,10 


0,50 


0 1 


0,00 


2.00 


0,00 


1,00 


0 1 


0,00 


0.00 


0,50 


1,00 


1971 1 


0,00 


0.00 


0^ 


1,00 


0 1 


aoo 


0,00 


12.00 


1,00 


0 1 


0,00 


0.00 


; 0.00 


1,00 


1975 1 


1,50 


2.00 


0,30 


1.00 


0 1 


5,00 


2,00 


0,20 


1,00 


0 , 1 


0,00 


0,00 


OjOO 


0,00 



Mi;' 

i: 



COST IMPACT FACTORS BY TYPE OF ROOM „ 
Denison University 



J7 



1 Type Code 


Room Description 


Clean impact 


Daam TimA ^mAfi 

Koom lypeicoe 


Koom description 


uipan impaci 


0 


NONASSIGNABLE 


OjOO 


715 


i:plCOMP.FAC, SERVICES 


OiO 


' to 


CUSTODIAL 


OJ) 


720 


SHOP 


0.00 


20 


CIRCULATION 


m 


725 


SHOP SERVICE 


0.00 


X 


MECHANICAL 


m 


730 


STORAGE i SUPPLY 


0.00 


35 


TOILET &RESTROOM 


m 


740 


VEHICLE STORAGE 


0.00 


40 


STRUCTURAL AREA 


m 


750 


CENTRAL FOOD STOR,& PREP 


OjOO 


81 


INACTIVE 


m 


760 


CENTRAL LAUNDRY 


0.00 


100 


CU\SSROOM FACILITIES 


m 


911 


STUDENT RES, ROOM 


O.0O • 


110 


CLASSROOM 


m 


315 


RESIDENTIAL SERV. ICENTRALI 


0.00 


115 


CLASSROOM SERVICE 


050 


916 


LIVING ROOM STUDY 


OilO 


120 


LECTURE HALL 


m 


917 


KITCHEN 


OilD 


125 


LECTURE HALL SERVICE 


0.50 


918 


TOILET/WASH PRIVATE SERV, 


aoD 


130 


SEMINAR ROOM 


1.00 


919 


OTHER SERV;STm ETC, 


0,00 


210 


TEACHING LAB 


2il0 


922 


ONE FAMILY DWELLING-STAFF 


• 1,00 


215 


TEACHING UB SERVICE 


ijoo 


933 


MULT! FAMILY DVyELLING-ADV 


0.00 


220 


UNSCHED, TEACHING LAB 


m 


934 


MULTIFAM, DWELLING-GUEST 


0,00 


225 


UNSCHED, TEACHING LAB SERV, 




0 


TOTALS 


0.00. 


230 


INDIV. STUDY UB 


150 








235 


INDIV, STUDY LAB SERV, 


m 








250 


RESEARCH LAB 


1.00 








255 


RESEARCH LAB SERVICE 


1.00 








310 


FACULTY OFFICE 


lilO 








311 


ADMINISTRATIVE OFFICE 


liO 








312 


STUDENT ACTIVITY OFFICE 


1.2C V- 








313 


GENERAL OFFICE 


1,20 








315 


OFFICE SERVICE 


0,50 








350 


CONFERENCE ROOM 


^ 1,00 








355 


CONF, ROOM SERVICE 


0,50 








410 


READINGS STUDY 


liO 








420 


STACK. ■ 


m 




■' 1 




430 


OPEN'STACK4RDG.RO0M • 


1,00 




I 




440 


STUDY SERVICE 


0,50 




] 




455 


LIB. & STUDY SERVICE 


. ' 1.00 








515 


ARMORY SERVICE 


0.00 








520 


ATHLETIC &PE 


0.80 








523 


ATHLETIC i RESEATING 


2.00 








525 


ATHLETIC 4 PE SERVICE 


0.50 








530 . 


A-V, RADIO & TV 


2.00 








535 


A-V, RADIO i TV SERVICE 


2.00 








550 


DEMO. FACILITIES 


1.00 








570 


ANIMAL QUARTERS 


2,00 








610 


ASSEMBLY FACILITIES 


1.00 








611 


ASSEMBLY SEATING & AISLES 


010 








.612 


ASSEMBLY STAGE, ETC. 


1,00 








615 


ASSEMBLY SERVICE, ETC. 


050 








620 


EXHIBITS MUSEUM. 


1,00 








625 


EXH,i MUSEUM FAC. SERV. 


0,50 








630 


FOODSERVICE 


0.00 








. 640 ' 


..STU. HEALTH SERVICE 


OOO 








650, 


LOUNGE 


1,00 








660 


MERCHANDISING FACILITIES . 


1,50 








670 


■ RECREATION FACILITIES 


1,00 








710 


DPICOMPUTER FACILITIES 


2.00 






■ ■ ■ . V 



0 

s 

!?. 
3 
Oq 



0) 
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IMPACT-WEIGHTED SQUARE FEET BY BUILDING AND SERVICE TYPE 



Denison University 





Diog. Description 


No. Rooms 


Asgn. SOFT 


Clean SQF 


Heat SQF 


Elec. SQF 


A014 


LIBRARY ADDITION 


45 


27,534. 


24,432. 


19,273, 


110,136. 


A017 


CURTIS WEST ADDITION 


84 


33,598. 


10,636. 


20,158. 


268,784. 


A030 


SWIMMJNGPOOL 


19 


17,082. 


16,421. 


34,164. 


51,246. 


0001 


STONE HALL 


37 


22,500. 


9,603. 


15,749. 


22,500. 
18,180. 


0002 


KING HALL 


45 


12,120. 


4,484. 




0006 


THEATRE ART 


46 


21,776. 


29,527. 
0. 


21,776. 


43,552. 


0008 


MIDDLETON 


2 


7,344. 


0. 


0. 


m 


MONOMOY 


52 


14;74. 


7,526. 


0. 


0. 


0010 


SUYTERHALL 


63 


50,092. 


40,606. 


45,082. 


400,736. 


0O11 


CLEVELAND HALL 


32 


25,752. 


31,350. 


18,026. 


25752. 


0012 


DOANE ADMINISTRATION 


66 


26,327. 


23,879. 


13,163. 


39,490. 


0013 


BARNEY SCIENCE 


66 


26,967. 


29,346. 


13,483. 


53,93<. 


0014 


LIBRARY 


42 


26,148. 


18,850. 


18,303. 
89,984. 


104592. 


0015 


CHEMISTRY BLDG. 


92 


44,992. 


44,667. 


224M 


0016 


CURTIS EAST 


101 


24,563. 


10,551. 


14,740. 


49,136. 


0017 


CURTIS WEST 


100 


22,386. 


11,285. 
9,418. 


13,731. 


34,329. 


0018 


SMITH HALL 


1D6 


25,110. 


15,065. 


50,220. 


0019 


LIFE SCIENCE 


77 


35,747. 


43,297. 


17,873. 


35,747. 


0020 


KNAPPHALL 


199 


69,331. 


83,863. 
6,090. 


55,464. 


346,655. 


0021 


BETH EDEN 


1 


6,654. 


4,657. 


6,654. 


0022 


CHAPEL 


25 


21,896. 


16,663. 


21,896. 
0. 


21,896. 


0023 


OBSERVATORY 


6 


2,183. 


3,011. 


10,915. 


0024 


COLWELL 


40 


12,890. 
5,688. 


8,642. 


7,733 


19.335. 
5,688. 


0025 


GILPATRICK 


23 


2,039. 


3,412, 


0026 


EAST HALL 


-115 


24,740. 


10,910. 


14,843. 


49,480. 


0027 


SHAW HALL 


150 


26,080. 


9,378. 


15,647. 


26,080. 


0028 


BEAVER HALL 


169 


22.089. 


5,342. 


13,253. 


33,133. 


0029 
11030 


SAWYER HALL 


163 


22,089. 


5,431. 


13,253. 


33,133. 


FIELD HOUSE 


60 


73,245. 


63,512. 


146,490. 


219,735. 


0031 


STADIUM 


30 


23,331. 


6,130. 
1,072. 


23,331. 
0. 


23,331. 
0. 


0032 


LAMSON LODGE 


3 


l!025. 


Q033 


FELLOWS HALL 


148 


46,583. 


54.630. 
0. 


27,949. 


372,664. 


0034 


CARPENTER 


2 


2,611. 


0. 


2,611. 


0035 


HEATING PLANT 


4 


7,314. 


0. 


0. 


7,314. 


0036 


WHISLER HOUSE 


46 


11,160. 


4,314. 


6,695. 


ii,iec. 


, 0037 


BURKE HALL 


20 


31,809. 


18,099. 


50M 


127,238. 
107984. 


0033 


CRAWFORD HALL 


255 


53,992. 


25,666. 


59,391. 


0039 


HUFFMAN HALL 


163 


48,043. 


17,141. 


43,043. 


120 107. 

IfiV, IVl t 


0040 


SHORNEY HALL 


214 


48,637. 


23,863. 


19,454. 


97,274. 


0042 


SHEPARDSONHALL 


259 


38,125. 


18,546. 


33,125. 


95,312. 


0043 


QUONSETHUT 


4 


4.077. 


285. 


0. 


4,077. 
2,699. 


0044 


WAREHOUSE 


3 


13,500. 


0, 


0. 


0045 


WOMENS FIELD HOUSE 


3 


831. 


408. 


0. 


166. 


0046 


MONOMOY COHAGE 


15 


2,682. 


1,137. 


2,682. 


1,341. 


0047 


NEW PHYSICAL PLANT 


26 


33,000. 


3,181 


0. 


66,000, 


0048 


PRESIDENTS NEW HOUSE 


1 


S.6BS. 


6,193. 


0. 


0. 


0049 


ART DEPT. ANNEX 


21 


4,792. 


4,374. ■ 


, 0, 


0. 


0050 


ATOOORM 


0 


13,298. 


4,923. 


0, 


159,576. 


0051 


DELTA CHI 


0, . 


9,000. 


2,624. 


0, 


a 


0052 


DOANE DANCE 


,13 


7,595. 


6,633. 


11,392. 


15,190. 


.0053 


CINEMA ANNEX 


6 


3,087. ; 


- 4,302. 


0. 


6,134, 


9999 


TOTALS 


3274 


1,162,359." 


764,308, 


962,463, 


3,526,177, 



Elec. SQF Water SQF Main!. SQF 



50,397, 
10,249. 
0, 

23,027, 

2,m. 
a 

0, 

35,064. 
10,300, 
5,265, 
5,393, 
7,844. 
67,488, 



34,329. 
67,796. 
21,448. 
13,866. 
1,996. 
2,189. 
21B. 
9,022. 
6,256. 
54,427. 
52,160. 
44,178. 
44,178. 
43,946. 
67,639. 



' 0. 

0, 

1,115. 
19,085. 
97,185. 
57,651. 
102,137. 
57,187. 

0. 

0, 

a 

2,950. 
0. 

2,842. 
958, 
0. 
0. 

2m 
613. 
1,140,227. 



41,301. 
67,196. 
25,623. 
22,500. 
12,120. 
32j664. 
7,344. 
0. 

100,184. 
25,752. 
26,327. 
26,967. 
39,222. 
89,984. 
24,568. 
22,886. 
37,665. 
35,747. 
138,662, 

6,654, 
21^, 

2,183. 
12390. 
• 5,688. 
24,740. 
26,080. 
22,089. 
22,089. 
109,867, 
11,665. 

512. 
93,166. 

I, 305. 
7,314. 

II, 160. 
47,713. 
60,988. 
72,064. 
72,955. 
57,187. 

2,038. 

2,699. 

166. 

.....1,341. 
33,000. . 
5,685, 
4,792. : 
13,298. ,^ 
9,000. 5' ■ 
7,595. fr: 

■ 3,067. P; 

1.569,603. £ : 



IMPACT-WEIGHTED SQUARE FEET BY ROOM TYPE AND SERVICE TYPE 



Denison 



Room Type Room Description No. Rooms Asgn.SQFT 

■■:Code.. 



0 


NONASSIGNABLE 


0' 


14,435, 


.'10. 


, CUSTODIAL 


122 


4,272. 


20: 


CIRCULATION 


477 


142,598, 


30 


■ MECHANICAL ■ . 


136 


48,306, 


:35 


TOILET iRESTflOOM 


121 


14,812. 


<0 


STRUCTURAL AREA 


0 


187,385, 


81 


INACTIVE 


1 


72. 


110 


classroom; 


59 


37,800. 


115 


CLASSROOM SERVICE 


20 


7,653. 


120 


LECTURE HALL 


4 


7,75,, 


125 


. LECTURE HALL SERVICE 


8 


1,157. 


130 


SEMINAR ROOM 


2t 


9,368. 


210 


TEACHING LAB 


35 


32,926, 


215 


TEACHING LAB SERVICE 


58 


15,450. 


220 


UNSCHED. TEACHING LAB 


16 


9,333. 


225 


UNSCHED. TEACHING LAB SERV 


5 


3,808. 


230 


INDIV, STUDY LAB 


21 


6,672. 


235. 


INDIV, STUDY LAB SERV, 


4 


505, 


250 


, RESEARCH LAB 


3 


1,201, 


255 


RESEARCH LAB SERVICE 


2 


734, 


310 


: FACULTY OFFICE 


158 


26,324, 


311 


ADMINISTRATIVE OFFICE 


101 


24,241. 


312 


STUDENT ACTIVITY OFFICE 


10 


3,288. 


313 


::general OFFICE 


1 


589. 


315 


OFFICE SERVICE 


72 


7,551. 


350 


■ CONFERENCE ROOM 


5 


2,393. 


355 . 


CONF, ROOM SERVICE 


5 


,340. 


410 


; READINGS STUDY 


45 


12,559. 


420 


STACK:'-: 


15 


19,304, 


430: 


:OPEN'STACK&RDG,ROOM 


6 


12,652. 


440 


;STU0Y SERVICE . 


6 


3,648. 


455 


LIB: i STUDY SERVICE 


5 


415. 


515 


ARMORY SERVICE 


5 


1,204, 


520 


ATHLETIC &PE 


12 


64,698, 


523 


■ , ATHLETIC & RESEATING 


1 


3,675, 


525 


ATHLETIC &PE SERVICE 


54 


16,169. 


530^ 


A-V,RADI04TV 


1 


325. 


535 ■ 


■ A-V, RADIO i TV SERVICE . 


5 


570. 


550 : 


DEMO, FACILITIES 


1 


95. 


570: 


. ANIMAIQUARTERS 


1 


109, 


■610 


ASSEMBLY FACILITIES 


3, , 


2,986. 


611 : 


ASSEMBLY SEATING & AISLES 


4 


13,101. 


612 


/ASSEMBLY STAGE, ETC. 


,7 


6,717. 


615- 


'.ASSEMBLY SERVICE, ETC, 




1,367, 


620 . 


. . ^EXHlBITi MUSEUM 


2 


2,002, 


625 . 


:.EXH.i MUSEUM FAC. SERV. 


2 


1,155, 


630 


FOODSERVICE- , 


53 


33,697. 


640 . 


8TU. HEALTH SERVICE 


.38 


5,754, 


:650, 


, LOUNGE . : 


45: 


26,035. 


660 : 


: 


■ ■ 5 ■■ 


' 5,335. 


670 ' 


RECREATION FACIUTIES' ; 


'21 


11,888. 



ean oUr 


nert oUr 


CISC. oUr 


WciiBr our 


KDitint CDC 


0, 


0. ' 


101,544.: . 


■ 0. 


■14,435; 


1,281 


3,773. 


13,619, 


5,138. 


" 6,000. 


235,196., 


115,735, 


447,615,^ 


155,166, 


' 198,745.: 


0. 


45,746, 


196,237. 


■ 43,727. 


76,052.. 


44,438. 
0. 


12,000. 


.57,972. 
544,366, 


11,505. ' 


22,401, 


, 154,231. 


- 210,197. 


. 240,898, 


0, 


36. 


144. • 


14. 


72. 


39,364 


31,907. 


155,985. ' 


13,019. 


69,814. 


3.626. 


7,060. 


35,167, 


4,969. 


12,409. 


6,232. 


10,153, 


36,376, 


7,969. 


■ 13,612. 


5J8, 


1,652. 


' 5,400. 


1,284. 


2,064. 


9,368, 


6,665, 


59,665, 


3,036. 


18,133. 


65,852 

WW, will 


33,053 


92,762. 


22,901. 


47,835, 


15,450, 


16,483. 


39,606. 


8,579. 


22,451. 


18666 


6,628. 


19,387. 


2,561. 


10,990, : 


3,808, 


2,343, 


5,179. 


1,476, 


3,806: 


10,008.. 


4,123. 


19,591, 


1,845, 


8,519, 


505, 


267. 


1,600, 


247. 


652. 


1,201 


2,005, 


: 5,013., 


908. 


1,906. 


734, 


367, 


734. 


440, 


. 734. 


26,324, 
29 089 


21,469. 


,116,978, 


10,052. 


: 43,368, 


16,790, 


60,383, 


10,895. 


29,590. 


3,945, 


2,815, 


' 23,184, 


: ,; 2,301. 


6,096; 


706 

t vy. 


412, 


2,356, 


: 176. 


883. 


3,775. 


6,177, 


26,673. 


4,160. 


10,798. 


2393 
170. 


1,942, 


9,223. 


2,018, 


3,804. 


235, 


880, 


2B6. 


■424. 


15070 


9,137. 


38,390, 


12,041, 


' 17,123.; 


9,652, 


13,512. 


77,216, 


5,791. 


28,956. 


12652 


8,856, 


50.608. 


3,795, ' 


'18,978. 


1,624, 


2,553. 


14,592, 


1,094, ■ 


5,472.: 


415 


■290. 


1,660, 


124. 


622. 


0, 


842, ^ 


1,204, 


0. 


1,204. 


51 758' 


113.964. 

1 IU,WW 


213.039, 

•t IU,WVW, 


38,621. 


97,851. 


7350 

1 ,wwU. 

8084 


7,350,, 


11,025. 


2,205, 


5,512. 


22,016,."" 


30,448.: 


20,072. 


16,642, 


B50 


260, 


1,625. 


64. 


: 650.' 




390, 


. 2,083. 


113, 


921.. 


95, 


76, 


■475,' 


18. 


,190.' 


■ 218, 


87. 


; 645. 


■ 21. 


'' 218. 


2,986, 

10,480,: 


4,777. 


,11,944, 


1,791. 


4,479. 


14,741, 


35,324,;' 


,3,806. 


17,070.,. 


6,717, 
, 683, 


3,491, 


18,363, 


' 2,290. 


■ 9,038.. 


1,637. , 


. : :: 4,495. 

■ ,8,008, ■ 


489, • 


1,984;' 


2,002, 


• 3,203.:,: 


vm 


3,003.' 


517, 


1,848.:' 


' 4,620. 


■; m,\ 


1,732. ' 


■0,. 


. 26,637.' 


200,416. 


. ' 42,454. 


60,2a' 


0, 


3,152.^ ' 


5,754. 


575.' 


5,754. 


26,085,; :■ ; 


21,946.. 


94,610; 


■35,327. 


• 37,500. . 


■ 8,002, 


4,749.- ' 


,-41,111. 


■ 3,472. 


. 10,670.,. 


,11,888, ■ 


. , 3,621. 


49,616. - 


15,767. ■ 


. , ,17,092.," 



f , Room Type Room Descfi^^^^^^ No. Rooms Asgn.SQFT 





. AOI^Akini ITCO CAPII iTice 

, , Or/CUMPUTEn FACILITItS 


0 

c 


19(15 


lit 


DPiCOMr FAC, SERVICcS 


i 


lOU, 


720 


, SHOP 






'701; 


onUrobnVlut 


0 




■,7oO , 


: , STOnAGc a SUrPlT 


DD 


9Q1(Vi 


740 , 


VcHICLcSTORAQc 


i 




inn 


PCklTOAT Cnnn CTAD DOCD 

, UNTnALrOOlJblUn.flirnl;P 


0 




760 : 


; CENTRAL LAUNORY. 






911 


;. STUDENT RES. ROOM : . 






9i5, 


: RESIDENTIAL 5tnv.(CENI HAL) , 






9io 


' 1 iwiii/^ nAAu ^Ti mv 

, LIVING ROOM STUDY. , 


Oil 


1fi7QQ 


oil 






9Mfl 


Die 


TOiLETIWASH PRIVATE SERV, ■ 


154. 


11,954. 


919 


OTHER SERV.STOR, ETC, 


234 


4,551, 


'922 


, ONE FAMILY DWELLING-STAFF 


2 


10,581, 


933 


MULTI FAMILY DWELLING-ADV 


1$ 


17,661, 


934 


MULTIFAM. DWELLING-GUEST 


1 


1,536. 


0 


TOTALS 


3274 


1,162,359, 



Clean SQF HeatSQF \Elec,SQF, WalerSQP; 





721 


' 9616 


480 


2404 






fin 


320 




1 mi 




77V 


2J0^1 

(U|VJI. 










Ui 










n 




iRiin 


■' 'O^ 




u. 




6,145. 


^ ,1,306!' 


3 704 


0 


1 70P 


89*56 


3607 




fl 

V\ 


' Ids 001 




' 296756' ' 


190539' 


Ui 


9,011. 


, 26,925, 


216d0 


15574 




11?7fi 


9799*1 


31076 


18812 


a 


1,?9l ■ 


3,765, 


: 3,869. •■ 


2,543. 


0. 


12,441. 


32,973, 
B,049, 


35,556, 
8,0B3. , 


22,245. 


0, 


3,260. 


5,230., 


10,381. 


4,262, 


6,090, 


4,072, 


10,581. 


0, 


8,T17, 
0, 


12,453, 

0, 


0. 


17,661 


0. 


0., 


■ 1,536, 


?M,308, 


962,463. 


3,526,177, 


1,140,226. 


1,559,603, 



'M* ' 



01 

siii 



i 



IMPACT-WEIGHTED SQUARE FEET BY SUBJECT AND SERVICE TYPE 



Denlson Universily ■ J;Sf 



IDJ. C0d6 


, . dUDj< Description 


NO, Hooms 


ASSgn. wiUri 


11631) oUr 


neal oUr 


clBC. oUr 


YVdIBi oUr 


lYiainu our 




NObUoJbwf 


2,664 


6o9,52d.00 


i/JI ACC OC 

461|056.25 


fiCQ Oil CA 

656|211.50 < 


A ceo cm AA 

2,558,591.00 


AAQ OQA Cfi 

996,380,56 ; 


1 ICOOOA AA - 

1,158,329.00 


401 . 


blULUuTmcNcRAL 




01 CAOAn 

^1,59o.u0 


OA 

30,440,60 


H OOA CA 

11,339.50 


A>)AJ4 AA 

23,041,00 


, 11 OQl CA 

: 13,261.59 


. 01 ACC AA 

. 21,955.00 • 


701 


UUMrUlbn/llirUloUl 


1 


147 Art 
14/ ,110 


70 CA 


66,20 


1 17C AA 

1|176.00 


CQ Art 


■ ofljiflrt" 
«4.U0 


.oOl 


cDUUIlUN/ucNcnAl , 


12 


0 7C1 AA 

2,751,00 


^i/40,70 


OIOQOA 


1 1 fliil AA 

14,644.00 ; 


000 Oft 


C RAO Art 

5,502.00 


flic 

, ; WO 






?1 71DAA 


MAAifiA . 
Of ,9^1, DO 


IOC OQO CO 

; iA990,6o 


000 007 fin 


Jl BAOOQ 


1U3,0UU.DU 




cNblNccninu rnrblv/b 


n 
U 


n AA 


AAA 
0.00 


AAA 

0.00 


A Art 
0,00 


A AH 

u.ou 


■ nnn 
, U.UU 


lOUl 


CiMC ADTC /^CMCDAI 

rlNcAH[b,\3tNhnAL 




7 irtA Oft 

r,4l/g.00 


nACAAA 

9,963,00 


fi onA in 

8,609.49 


A4 aaj tn 

31,024.50 


0 070 Jin 
3,878.40 


11 OAQAA ' 

11,M0U 


1002 


AnT(rAINMNu,cTC.) 


in 

10 


0,710.00 


lOlCJCA 

13,154<50 


B AAA An 

6,096,99 


0 74A AA 

8,710.00 


OjIOJAA 

3,464,00 


Q71A AA 

6,710.00 




ADT UICTAQV i. ADDDCl^ 

AHf nlblUnY IxArrHtU 


c 

0 


3,764.00 


0 7fiiAA 

3,764,00 


d AAA JA 

6^022.40 


4 C ACfl AA 

15,056.00 


n oco JA 

2,258.40 


5,646.00 


1004 


MUolU IrtnrUKMtNu, uu) 


n 
i 


i A^n nA 

4,810.00 


i nnft AA 

4,206,00 


7 AAA AA 

7,696,00 


4A AJA AA 

19,240,00 


A AAA AA 

2,366,00 


7 04C AA 

7,215.00 


1005 


111 lein /I tD A DTO DDA/^ \ 

MUSIu (Lib. AHTb rnUa) 


A 


1,599.00 


n AOl JA 

2,021.40 


1 OAfi AA 

1,396.20 


e 4 JA AA 

5i148il0 


HOAA 

312,00 


A in£ AA 

2,106.00 


lOOf 


nQAUAtt^ A DTO 

PRAMATIC ARlS 




01 1 QQ no 

21,1Bo.OO 


fl^ iTi AA 

26,374,09 


OA 01 i AA 

20,614.00 


48,616.00 


i AAA Da 

4,292,80 


OAOACAA 

30,305.00 


lOOo 


DANub 


IB 


0 A^n f\f\ 

6,030.00 


7CfiAAA 

7,660.00 


B OEO CA 

6,352,50 


' A ilA AA 


A AAA CA 

2,029,50 


AAAAAA 

8,030.00 


1101 


CAOciAM 1 Awr rcw 


^4 


A AAA rtA 

6,203,00 


6 AA1 OA 

8,901,89 


n AAA AA 

3,839,30 


t4 AAA AA 

41,389.00 


A iOI AA 

. 2,461,20 


1 1 Oil AA 

11,231.00 


1103 


ucRMAN 


1 


t4C nt\ 

415.00 


488.00 


AiAAA 

249,00 


AAAAAA 

3,320.00 


4tB AA 

166,00 , 


flOAAA 

830.00 


Wl 


tir CMAiicu 
LMi, bNuUon 


24 


5,632.00 


C dOI AA 

5,831.00 ^ 


A A?n AA 

3,379.20 


iC ABA AA 

45,056.00 


A ACA AA 

2,252.80 


11,264.00 


1S4 


ILAboilb 


2 


663,00 


QCO AA 

663,00 


AAA JA 

690.40 


J A 4 e AA 

4,315,00 


172,60 


4 7AA AA 

1,726.00 


,1500 : 


CDCCPU i nCDATC 

brbbUnOiUcbAfb 


15 


A All AA 

3,021.00 


0 101 CA 

3,161,50 


2,325,60 


4 J 4 Af AA 

14,195i)0 


DAC AA 

695,20 


C CQ7 AA 

5,587.00 


iixnf 


□Ull AOADUV 

rnlLUbUrnT 


y 


A i4D n/^ 

^,iJo.OO 


0 iOi CA 

2,184,60 


4 fiA4 AA 

1,621.20 


A DA J AA 

9,804,00 


i07 OA 

427,20 


A AAA AA 

3,980.00. 


1510 


OtI lAlAIIC CTIiniCC 

KbLlblUUbblULJIbb 


11 


0Q10AA 

2,612.00 


OAAQAA 

3,003,00 


A AAA flA 

2,329,80 


' 4A JSA AA 

16,46om) 


Afit JA 

963,40 


e AAJ AA 

5,624.00 


UOl 


MA]a,ubNbnAL 


IB 


C AAO AA 

5,m[J0 


flC70CA 

6,672,50 


A CCA OA 

3,550.20 


AA ACJ AA 

30,3B4»00 


1 710 OA 

1,713,20 


ACCAAA 

9,550.00 


1702 


STATI5TIC5 


4 
1 


Ojn AA 

240.00 


AJA AA 

240.00 


IOa AA 

120,00 


IQA AA 

480.00 


iA AA 

48,00 


OiAAA 

240.00 


1902 . 


PHYSICS, ubNcRAL 




A 1AC AA 

9,195.00 


1A714 7A ' 

10,713,70 


i flic 1A 

4,615.10 


4A J JA AA ' 

19,446.00 


1 D7J OA 

1,674.20 


A071AA 

. 9,o71,00 


1805 


AUCIJ /^CklCDAt 

, CHcM., ucNcRAL 


■ ' ' 52 


23,016.00 


A A AAA 6 A 

30,296,80 


JQ A4A AA 

46,032.00 


44C AOA AA 

115,080»00 


A J CAi AA 

34,524,00 


JA AAA AA 

46,032.00 


1811 


ASTRONOMY 


5 


4 n4n AA 

1,313.00 


A AA 

2,327.00 


A AA 

0.00 


6,565,00 


101 OA 

131.30 


1 010 AA 

1,313.00 


1814 


GcOLOGY 


13 


C JOn AA 

6,420.00 


A ACQ OA 

o,95o.20 


A OlA AA 

3,210.00 


1A OJA AA 

12,840.00 


1 OOil AA 

1,284.00 


fliOAAA 

6,420.00 


4AA4 

ZOOt 


PSYCa, GcNcRAL 


76 


00 7)10 AA 

23,746.00 


01 OQO iA 

31,368.49 


IE 710 OA 
15,/13i9 


OAiOOCA 

60,422.50 


i7iA10 

4/49,18 


0ACi7AA 
00,547,00 


AAA J 

2004, 


PSYCH., COUNSbuNG 


0 


AAA 

0.00 


AAA 

0.00 


' AAA 

0.00 


A AA 

0.00 


AAA 

0,00 


AAA 
0.00 


ZOOS 


PSYCHOMcTRICS 


0 


AAA 

0,00 


AAA 

0,00 


'AAA 

0.00 


AAA 
0*00 


AAA 
0,00 


AAA 
: 0.00 


0AA1 

Z007 


STATISTICS, PSYCH, 


/I 

0 


A AA 

0.00 


AAA 

0.00 


AAA 

0.00 


A AA 

0,00 


AAA 

0,00 


0.00 


2204 


ECONOMICS 


4n 

18 


A fibfi AA 

3,963.00 


A An J ja 

3,884.40 


A 47A JA 

3|170^. 


1A64CAA 

19,815.00 


7A0AA 

792.60 


7A0fi AA 

7,926.00 


, 2205, ./ 


HISTORY , 


A)) 

23 


A AA4 AA 

3,331.00 


AAilAA 

2,947,90 


1 Ann flA 

1,998,60 


AO fi iO AA 

26,648i)0 


1 10a ja 

1,332.40 


6,66^.00 




btUuHArnT ■ 


1 


OQQ fln 
^^.UO 


010 Art 


IIAAA 

119.U0 


jl7ftArt 


4/,00 




2207 


POL SCI iGOVT 


11 


232700 


237360 


1.88160 

1 ,ww 1 .wv 


11b35.00 

1 IpVUV.VW 


465,40 


4,654.00 


■.2208:' 


.SOCIOLOGY' ■ 




2,063,00 


2,099,40 


1,654,40 


10,340,00 


413,60 


, 4,136.00;' 


2211 


AFfiO-AM STUDIES 


' 1 . . ' 


291.00 


291,00 


261,90 


'2,328,00 


. 203.70 


582.00^" 


,^4901 i'i'': 


GEN. LIB. ARTS & SCI . 


. 1 ■ 


. 204,00 


204,00 


183.60 


1,832,00 ■ 


142.60 


:•: 408,00' 


9999 . 


/..MULTTOCIPLINE ' 


57 


17,684.00 


19,45557 


12,779,39 . 


' 96,226,00 


14,549.77 


30i473.00' 






3,2/4 


1,162,359.00 


.464,307,08 


962,457,77 . 


3W 56,00' 


1,140,219.66,, 


:1».50,: 



.Code 



6ldg, Description 



AOM 

;aoi?:. 

'A030 
0001 

0002: 



0010: 

0011. 

0012 

0013 

0014 

0015 

0016 

.0017 

0018 

0019 

0020 

0021 

0022 

0023 

0024 

0025 

0026 

0027 

0028 

0929 

0030 

0031 

0032 

0033 

0034. 

0035 

0036 

0037. 



0040 

0042 

0043: 

0044 

0045. 

0046: 

0047 

0048 

0049, 

,0050: 

■;0051' 
■0052„ 
:0053i- 



LIBRARY ADDITION 

CURTIS WEST ADDITION, 
■■SWIMMING POOL ■ 

STONE HALL , , 

KING HALL- : 
■THEATRE ART ' 

MIDDLETON ■ ■ 
.MONOMOY .• 

SLAYTERHALL 

CLEVELAND HALL 

OOANE ADMINISTRATION 

BARNEY SCIENCE 

LIBRARY 

CHEMISTRY BLDQ. 

CURTIS EAST 

CURTIS WEST 

SMITH HALL 
.LIFE SCIENCE 

KNAPPHALL 

BETH EDEN 

CHAPEL 

OBSERVATORY 

COLWELL 

GILPATRICK 

EAST HALL 

SHAW HALL ■ 

BEAVER HALL' 

SAWYER HALL 

FIELD HOUSE 

STADIUM 

UMSON LODGE 

FELLOWS HALL 

CARPENTER 

HEATING PLANT 

WHISLER HOUSE 

BURKE HALL 

CRAWFORD HALL 

HUFFMAN HALL 

SHORNEYHALL 
-SHEPARDSONHAa 

QUONSETHUT : 

WAREHOUSE 

• WOMENS FIELD HOUSE 

.MONOMOY COTTAGE 

NEW PHYSICAL PLANT . 
. PRESIDENTS NEW HOUSE 

ARTDEPT, ANNEX .' 

ATODORM .' .: . ; . 

DELTACHI ■■ ■■. . 

OOANE DANCE ■ 

CINEMA ANNEX 



IMPACT-WEIGHTED COSm^^ 
DenisonUniversily 

Clean Cost Heat Cost, Elec. Cost Water Cost Maint. Cost 



8,129,01 
3,539,54 : 
6,463,63 
3,195^9 
1,492,16 
9,823,96 
0.00 
2,504,12 
13,510,23 
10,430,72 



9,763,87 
6,271,81 
14,861,22 



3,754,87 
3,13371 
14,405,51 
21,247,88 
2,026,19 



1,001,78 
2,875,53 
673,46 
3,630,04 
3,120,43 
1,777,66 



21,131,23 
2,039,50 



0,00 
1,435,57 
6,021,98 
8,53ii,31 



7,939,44 
6,171,10 

94,82 
0,00 

135,91 

378,49 
1,058,91 
2,060,46 
1,455,60 
1,637,99 

873,03 
2,206,68, 
,1,431,31 

253,771,00 



9,164,31, 
15,531.16^ 
7,150.04 
3,305,89 
.9,899,50 
0,00 
0,00 
20,494,91 
8,194,91 



6,129,68 
8,320,93 
40,907,26 
6,701,26 
6,242,47 



8,125,40 
25,214,63 
2,117.46 



3,515,92 
1,651,48 
6,748,17 
7,113,67 
6,025,08 
6,025,08 
66,695,23 



12,706.15 



26,999,60 
21,340,64 
8,844,27 
17,331,85 
0,00 
0,00 
0,00 
1,219,25 



.0,00 
0,00 
0,00 

5,179.10 

.:0,00 . 

437,542,00, 



6,843,95 



16,714,69 . 


4,649,12 . 


. 9,494.50 


3,186,80 - 


,945,49 


.3,620.42 


1,399,19 


0,00 


3,179,15 


1,130,55. 
2,708,34' 


2,124.33 


1,712,60 


200,88 


4,615,28 


0,00 


0,00 


1,037.67 


0,00 


0,00 


0,00 


24,920,30 


3,234,69 


14,155,55 


1,601,42 


950,25 


3,638,64 


2,455,77 


485.73 


3,719,89 


3,353,96 


497,54 


3,810,32 


6,504,19 


723,65 


5,541,89 


13,989,43 


6,225,76 


12,714,34 


3,055,59 


8,159,03 


3,471.35 


2,134,79 


3,166,85 


3,233,69 


3,123,00 


6,254,27 


5,321,90 


2,222.97 . 


1,978,60 


,5,050,89 


21,557,20 


1,279,16 


19,59232 


413,79 


184.15 


940,18 


1,361,63 


201,99 


3,093.81 


678,76 


20.14 


308.45: 


1,202,37 


832.37 


1 821 30 
603.69 


353,72 


577.19 


3,076,98 


5,020.98 


3,495.65 


1,621,82 


4,811.76 


3,684.99 


2,060.45 


4,075.42 


3,121.08 


2,060.45 


4,075.42 


3,121.08 


lJ,OW,0l 


4,054.11 


15,523.79 
1,848^28 


1,450,87 


6,241,62 


0,00 


0,00 


72,41 


23,174,60 


1,718,91 


13,163.94 
184.46 


162,37 


0,00 


454,83 


0,00 


1 03344 


694,00 . 


102,95 


7,912.34 


1,760,63 


6,741,70 ■ 


6,715.13 * 


8,965,37 


11,443,24 


7,469.04 


5,318,36 


10,182,39 


6,049,11 


9,422,20 


10,308,29, 


5,927.13 
253,63 


5,275,54 


8,080,34 


167,90 


0,00 
0,00 


288,03 
381,50 


10,34 


0.00 


23,48 


83,39 . 


272.16 


.189,48 


4,104,30 


0,00 


\ . 4,662.75 


0,00 


262,22 • 


803,27 


.,'0,00 


88,41 .. 


. : . J77,09 


9,923,44 


0,00 


1,878,95 


0,00 . .. 


m 


1,271,66 


944,61 


210.19^ 


:i,073.14 
' . 433,35 


381,45 


■ .56^9 



Impact Welgfiti 
Total Cost 



30,337.60 
43,562.16- 
28,747,39 
14,933,68 
9,765.44 
27,247,96 
1,037,67 
2,504,12 



24,815,94 
20,590,46 
23,555,37 
27,352,46 



18,532,67 
24,681.96 
31,783,37 
86,891.19 
5,681,77 
20,155,49 



3,964,53 
21,971,82 



17,089,02 
120,968,87 



.429,08 
68,419.23 

346.83 
1,488.27 
6M42 
45,573,55 
62,662,65 
50,513,67 



42,785,96 
.636,39 
549,40 



2,142,77. 



3,125.94 

2,221,10 :• 

13,440,38' 
'2,144.68 
9,613,92 . 



,105,186,00, 



221,778,00., 



1,237,557,00 



IMPACT-WEIGHTED COST By ROOM TYPE 
Denison Universily 




RoomTvDfi 


Room Dfiscfiolion 


Clean Cost 


Heat Cost 


EiecCost 


Water Cost 


Maint.Cost 


i voue 






. , ■ ■ 1 ,: 








NONASSIGNABLE 


0.0O 


: ' 0,00 / 


6,314,65 


0,00 ■ 


■ 2,039,60 


. 10 


■CUSTODIAL- , 


426,40 ' 


'1,715,36 ,. "■ 


. - 840,73 


473,99 


' 847,77.' 


■ ■; 20 ■ ■ 


■ CIRCULATION ': 


94,M, 


52,636,83 


27,835,56 


. .14,314.03 : 


28,081,85: 


30 


MECHANICAL : 


:!1,00 


20,796,86 


12,206,37 


4,033.84,: 


10,745,81 


35 :.■ 


TOILET IRESTROOM 


14,784,20 


5,455,45 


3,605,10 


1,061,41 


3,165,23 


40 


STRUCTUfiALAREA 


0,00 


70,114,75 


33,852,17, 


19,390^1 : 


34,037.93 


81 


INACTIVE 


0,00 


16,37 


8,95 


: 1,33 


10,17 


110 


CUSSROOM 


12,576,35 ■ 


14,505,34 


9,700,13 , 


1,203,78 


8^51.45 ■ 


...115 


CLASSROOM SERVICE 


1,273,11 


3,213,66 


2,iei 


458,45 


1,753,34 


120 


LECTURE HALL 


2,073,70 


4,615,71 


2,262,09 


735,21 


1,923,31 ■ 


. 125 


LECTURE HALL SERVICE 


192.47 


751,01 


335,81 


118,54 


291,63 


130 


SEMINAR ROOM 


3,116,31 


3,030,13 


3,710,35 


230,09 


2,562,11 


210 


.TEACHING LAB 


21,909,47 " 


15,026,50 


5,768,53 


2,112.63 


6,758,87 


■. 215 


TEACHING LAB SERVICE 


5,140,33, 


7,493.32 


2,462,95 


791,46 


3,172,23 


220 . 


' UNSCHED, TEACHING LAB 


6,210,32 


3,013,49 : 


' 1,205,61 


236.30 


1,552,91 


225 


UNSCHED, TEACHING LAB SERV. 


1,266,95 


1,065.28 


322,06 


136.21 


538,05 


. ' . 230 : : 


INDIV, STUDY LAB 


3,329,74 


■1,874.75 


1,218,29 


170,23 


1,203,77, 


: 235 


•INDIV, STUDY LAB SERV. 


1M,02 


. 121,47 


99,50 


22.80 


92,12 


. 250 . 


. RESEARCH LAB : 


399.58 


911,58 


, 311.74 


33,33 : 


269.31 


255, 


. ' RESEARCH LAB SERVICE 


244,21 


.169.84 


45,64 . 


40.63 : 


■ 103.71 


■ 310 


FACULTY OFFICE 


8,758,20 


9,769.16 


7,274,43 


927,33 


6,127,70 


. i 311 . 


ADMINISTRATIVE OFFICE 


9,678.20 


7,632,97 


3,765,00 


1,005,07 


4,180,93 


312 


STUDENT ACTIVITY OFFICE 


\m 


1,279.81 


1,441.73 


212,32 


861.34 


■ 313 


GENERALOFFICE 


235,16 


187.43 


146,51 


16,30 


124,83 


■ 315. 


OFFICE SERVICE 


1,256.14 


2,808.37 


1,658,78 


333,32 


1,525,78 


; : : 350 - ■ 


CONFERENCE ROOM 


796,17 


883,30 


573,58 


,186,22 


■ 537,56 


355 


CONF. ROOM SERVICE 


'56,56 


106,92 


54,76 


26,47 


59,91' 


410 


READING & STUDY 


5,014,17 


4,153,78 


2,387,33 


1,110,30 


2,419,40 


■420. 


STACK V - . 


3,211,30 


6,143,00 


■ 4,801,78 


534,24 


, 4,091,35 


430 


■OPEN-STACK iflOG, ROOM 


,4,209,42 
606.86 


4,026,17 


3,147,13 


350,14 


2,681,51 


440 


STUDY SERVICE 


1,160.86 


• 907,42 


100,96 ■ 


773.17 


455 


LIB, i STUDY SERVICE 


138.07 


132,06 


103,23 


11,49 


87,98 


515 . 


ARMORY SERVICE 


0,00 


,383,14 


74,87 


.0.00 


, 170.12 ■ 


520 


ATHLETIC &PE ^ 


17,220,42 


54,081.79 


13,248,11 


' 3,562,35 


13,827.39 


■■.■:^523:i... 


. ATHLETIC & RESEATING 


2,445,40 


,3,341,35, 


: 685,60 


203,41 


778,89 


■.■■.525:>^.' 


ATHLETIC 4 PE SERVICE , 


2,689,78 


10,003,74 


1,893,47 


1,851,71 


2,351,57. 


^530' : 


A-V, RADIO & TV . .. 


215,?6 


113,20 


■ ■ 101,05 


6,00.: 


91,84. 


■ '535. 


A-V, RADIOS TV SERVICE 


: 379,29 


177.43 


129,57: 


10,52 , 


.■: 130,13 


■■■:.:>:.550;V-. 


■DEMO, FACILITIES' .. 


31,81 


34,55 


:29,54 . 


,1.75 


26.85.: 


570 


■ANIMALQUARTERS ■ . 


72,53 


33,64 


11 DO 


in< 

',(!,Ui 


Ju.oU 


610: 


ASSEMBLY FACILITIES 


993,47 


2,171,93 


' 742,75 


' 165.27 ' 


- . . r 632,86 
■ ■ 2,411,91 : 


.61i:,.: 


'ASSEMBLY SEATING & AISLES ■ 


3,487,04 


6,701,67 


2,196,67 


: 351.19 ' 


612 . 


''ASSEMBLY STAGE, ETC, , 


, 2,234,80:, 


3,860,42 


1,141,93 


211,26 


1,277,03 


.615 ■■■ 


: AS8EMfiLYSERVICE,ETC, 


. 227,41 


744,46 


279,53 


45,l-( . 


. . 280,33. 


■■"^■i2o:;{;.- 


EXHIBIT & MUSEUM 


666.08 


1,456,19 


497,99 


110,81 . 


. ■' 424,31 


,:.-:i'625?.'; 


'E}(H,& MUSEUM FAC.SERV, 


192,14 


840,11 ' 


287,30 


83,93, 


244,79 


■■^S'.;630^:-; 


.;foodservice 


0,00 


12,109,52 


12,463.13 . ' 


'3,916,42' ' . 


' '8,510.16 '. 


■i;.;^:::MO^-:^ 


\STU;,HEALTH SERVICE 


0.00 


1,569,48 


' 357,82. 


■ .53.08' • 


■ ' 813,01'- 


850^tv: 


...LOUNGE'-' . ' 


8,678,68 


9,977,24 


5,883,48 


■ 3,259,01 


' . 5,298,58 


860 


MERCHANDISING FACILITIES 


' .2,662,49 


2,159.01 


2,556,54 ■ 


320,38 


1,507,62' 



Impac! Weighted ■ 
Total Cost 



3,354,25 
4,304,25' 

217,755,18. 

47,782,88- 

28,071,39. 

157,395,65 
36,82 

46,437,08' 



1,610,02: 



12,699,48 
51,576,00 
19,060.29 
12,218,63 
3,328,55 
: 7,796,78; 
'.503.92:' 
.1,976,03: 
601,03 



26,252.18 
5,107.93. 
■710.24 
7,632,84 
'2,976Ji3 



15,085,49 
18,731,86 
14,414,37 i 
3,549,29: 

■ rm 

628.13 

101,940.57,; 
7,454,66^ 
18,795,26'. 
..'533,35 




36,999.23:; 
..i2,793.40.' 
■33,096,99.;: 



^ ^ Room Type 

/'.Code ■■■ 



Room Descfiplion 



670 RECREATION FACILITIES 

710' ■OP/COMPUTER FACILITIES 

■715' DP/COMP,FAC. SERVICES 

^■■72o.':' ■:sHOp?: 

;725' ''' ■ SHOPSERVICE ,;, 

730 STORAGE i SUPPLY 

740 VEHICLE STORAGE 
.750 CENTRAL FOOD STORi PREP 

760 'XENTRAL LAUNDRY 

911 STUDENT RES, ROOM 

915 ■ RESIDENTIAL SERV. (CENTRAL) 

916 LIVING ROOM STUDY ' 

917 KITCHEN 

918 rOILETIWASH PRIVATE SERV. 

919 3THER SERV, STOR, ETC, 

922 ■ ONE FAMILY DWELLING-STAFF 

933.. MULTI FAMILY DWELLING-ADV 

934 MULTIFAM.OWELLING-GIIEST 



Clean Cost Heat CosI 



3,955,23 
799,33 
26.62 
0,00 
0.00 
0,00 
0,00 
0,00 
0,00 
0,00 
0,00 
0.00 
, 0,00 



3,919,20 
327,86 
43.64 



123,36 



203,771,00 



0,00 
835,75 
774,10 
48,144,42 
4,096,62 
5,126,41 
614,24 
5,655.80 
1,462.11 
1,937,99 
3,962.85 
Q.OQ 
437,542,00 



HlecCost Water Cost Maint.Cosl Impact Weighted 

.:■ Total Cost'r;V:';VM^^^ 



3,065,44 
597.98 
79,60 
2,807.46 
269,79 
2,344,21 
1,126,19 
506,51 
656.97 
17,438.41 
1,668,18 
1,693.02 
234,13 
2,050.47 
500.54 
378.71 
774,41 



219,280,00 



1 1*1 jQ.03 
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2 109 70 


, 5,90 




200,98 


" , 71.36 . 


3,257,00 ; .:• 


6,605.97 


Ad QA 




788 89 








. u.uu 


l,Jlr.jO 


' Zdd37fl 


120.57 . 




1 956 IB 


97 fiQ 




119BB069 






9961 91 




2 658 12 


12,34451 


356.96 


359.31 


1,764,65 


3,230.09 
74!),71 


3,143,19 


14,129,64 


738.98 


3,467,33 


375.69 


1,495,05 


7,707.82 


0,00 


2,495,42 


7,232j67 


. , 0,00 


- 217,03 


217,03 


105,186.00 


221,776,00 


1,237,557,00 
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0':" O ■ 

jj ERJC : 
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Subject Code Subject Description 



m; 

801 
,835 
919 

1001 



1004 
1005 
1007 
1008 
1101 
1103 

■1502 
1504 
1506 
;1509 
1510 
1701 
1702 
1902 
1905 
1911- 
1914 

:2001 
2004: 
2006 

, 2007 
,2204 
2205 

.2206. 
2207 
2208' 

:;22ir' 

4901 




BIOLOGYIGENERAL 
COMPUTERIINFOISCI ^ 
EDUCATIONIQENEFIAL 
PHYS, EO. V . 
ENGINEERING PHYSICS 
FINE ARTS, GENERAL 
AHf (PAINTING, ETC) 
ART HISTORY & APPREC, 
MUSIC (PERFORMING, l!TC,) 
MUSIC (LIB. ARTS PROG,) 
DRAMATIC ARTS 
DANCE, 

FOREIGN UNG., GEN, 

GERMAN 

LIT,, ENGLISH , 

CLASSICS 

SPEECH & DEBATE 

PHILOSOPHY 

RELIGIOUS STUDIES 

MATH,, GENERAL 

STATISTICS 

PHYSICS, GENERAL 

CHEM.,GENERAL^ 

ASTRONOMY 

GEOLOGY 

PSYCH,, GENERAL 

PSYCH,, COUNSELING 

PSYCHCMETRICS 

STATISTICS, PSYCH. 

ECONOMICS 

HISTORY 

GEOGRAPHY .■ • 
POL SCli GOVT,' 
SOCIOLOGY ,. 
^AFRO-AMSTUDIES-. ■ . ' 
^^GEN, LIB, ARTS S SCI, . 



NO SUBJECT 



IMPACT-WEIGHTED COST BY SUBJECT 
Denison University 

Clean Cost Heat Cost Elec. Cost Water Cost: Maint.Cost 



IMMM;. 



10,127,82 
24.45 
911,85 



0,00 



4,376,60 
1,252.31 
1,400,03 
638,80 



2,54854 
2,215,13 

138i)7 
1,827,70 

2B7.13 
1,058,51 

726,83 

999,12 
2,054.90 

79,85 
3,564,53 



77421 



10,443,20 
0,00 
0,00 
0,00 
1,292,37 
980,79 
79,18 
789,72 
698,49 ■ 
■ 96,82 
67,87. 
6,372.55 



253,771,00 



5,155,00 
40.10 
,967,49 
67,279,76 
0,00 
3,004,72 
2,771,73 
2,737,82 



634.72 
9,462,17 



1,745,37 

113,20 
'1,536,20 

313.36 
1,057,32 

737,01 
1,059,14 
1,613,94 

54,55 
2,093,05 
20,926,42 
: 0.00 
1,459.29 
7,143,36 
0,00 
0.00 
0,00 
1,441,28 

903,58 
: 54,10 

846,29 

752.10 
■ 119,06 ■ 

83,47 



437,542,00 



1,432,83 
: 73,13 



13,891.61 
0.0O 
1,929,30 
541.64 



320.14 
3,023,25 

526,72 
2,574,45 



2,801,87 



882,73 
■609,67 
1,023,96 
.1,888,23 

29,85 
1,209,28 
7, 



798,47 
5,001,18 
,0,00 
0.0O 
0,00 
1,232,22 
1,657,14 
29.60 
723,54 
643,01 
: 144,77 
101,49 
.5,983,94 



219,280,00 



1,225,23 
5,42 

3,829,01 
0,00 
339,15 
321.40 
208,34 
266,23 
28,78 
396,01 
187,22 
228.89 
15,31 



15,92 
64,13 



4,43 
172,89 
3,184,84 
12,11 
118.45 
438,11 
0,09 
0,00 
0,00 
73.12 
122,91 
,4,39 
42,93 
38,15 

,18,79; 

■ 13,17 
1,342,22 



105,186,00' 



3,102.14 
, 41,54 

777,41 
14,906,75 
,0.00 
1,583,78 ' 
1,230,68 

797,75 



297,57 
4,281,98 
1,134,60 
1,586,69 

117,28 
1,591,55 



562.36 
794,65 

1,349,37 
33,91 

1,324,08 

6,504,12 
185,52 
907,12 

5,163,93 
0,00 
0,00 
; 0,00 

1,119.91 
941.31 
■ 33,63 

: 657,59 
584,40 



4,305,70' 



221,778,00: 



Impact Weighted: 
TotatCost ' 

; ^ 21,043,03 ;,: 

184.65::: I : 
3,637,30 ■ 



.: ,:0,00' 
: 10,173,71 ■ 
9^42,06 
5,932,50 



\ 

25,938.26 
: 7,284.97 
8,350,74 
590,32 
4,965.14 
; 1,129.12 
3,852.12 
2,675,28 
3,965,74 



202.59 



47,851.78 
1,380.10 < 
6,263.79 



0.0O 



.5,158.90, 
.4,610.73 
.200.90 



2,716.!5 



% 

m 



323,65, ■ 
, , ..:23,814',00 
. ''867,422.46 ,' ' 

.iWoii,:, 



■„;"::i. :.:r'r::.rV''*t"^W 



COMPARISON OF IMPACT-WEIGHTED COSTS 

WITH TRADITIONAL ASSIGNED SQUARE FOOT COST BY BUILDING 

Denison University 

BIdg.Code BIdg. Description ImpacI Weighted Assigned SQFT DKference Percent Dil. * 

Total Cost Cost 

9,825. 35,134, -25,30?, -25?.57 

549. 14,373, -13,823. -2,516,19 

2,504. 15,729, -13,225, -623.16 

42,563, 51,783. -9,220, -21,86 

14,933, 23,955. -9,021. -6a41 

20,590, 26,030. -7,439. -38.13 

2,144, 9,682. ^ -7,437. -346.79 

20,352, 27,767. 7,414, -38,43 : 

1,037, 7,619, .6,781, -653,52 

17,059, 23,518. -6,456, -37,86 

17,069, 23,518. -6,429, -37,62 

1,468, 7,767, -6,298. -423,24 

31,763, 38,059, -6,276, -19.75 

16,532, 24,366. -5,833, ■ -31.48 

23,555. 28,711. -5,156. -21.89 

6,853, 11,881. -5,026. -73,37 

21,971, 28,340. -4,368. n -19.38 

636. 4,340. -3,704. -68109 

10,247, 13,723, -3,476. -33.92 

20,155, 23,312, -3,157. -15.66 

9,765/ 12.904, -3,138. -32,14 

3,125. 6,052, -2,926. -93,63 

2,221.; 5,102, -2,880. -129.71 

21,9B6.i 24,840, -2,853. -12,96 

24,815. 27,418, -2,802. -10.49 

346, 2,779, -2,433, -701,52 

3.264 , 8,055, -2,091. -5175 

24,631, 23,734, -2,052, -8,32 

5,831. 7.084, -1,402. . • -24,69 • 

24,897. 25,167. -1,259, -5,06 

2,302, 3,265, -962. -41,81 

13,440, 14,158, -717. -5J4 

169, 884, , -715. -421.28 ' 

2,142, 2,355. -712. -33,28 

429, 1,091, -662. ^154,34 

50,513, 51,151, -637, -1,26 

27,362. - 27.839, -477. -1,74 

2,009, 2,324, ■ , -315, -15,68 ■ ' 

30,337, 29,315, 1,022. 3,37 

9,613, 8.066. 1,527. 15,89 

42,785, 40,591, 2,194, 5,13 

27,247. 23,184, m. 14,91 

62,662, 57,484, 5.177. 856: 

43,562, 35,771. 7,790. 17.88 

28,747. / 18,167, 10^60. ■ 38,73 H 

45,573. y': 33,a • 11,706. 25.69 w ' 2 ' 

% 
§1 



004? 


NEW PHYSICAL PUNT 


0044 


WAflEHOUSE , 


0009 


MONOMOY 


0040 


SHORNEYHALL 


0001 


STONE HALL 


0012 


DOANE ADMINISTRATION 


0051 


OELTACHI 


0027 


SHAW HALL 


0006 


MIODLETON 


0028 ' 


BEAVER HALL 


0029 


SAWYER HALL 


0035 


HEATING PLANT 


0019 


LIFE SCIENCE 


0017 


CURTIS WEST 


0013 


BARNEY SCIENCE 


0036 


WHISLER HOUSE 


0026 


EAST HALL 


0043 


QUONSETHUT 


0024 


COLWELL 


0022 


CHAPEL 


0002 - 


KING HALL 


0048 


PRESIDENTS NEW HOUSE 


0049 


ART DEPT. ANNEX 


0031 


STADIUM 


0011 


CLEVELAND HALL 


0034 


CARPENTER 


0025 


GILPATRICK 


0016 


SMITH HALL 


0021 


BETH EDEN 


0016 


CURTIS EAST 


0053 


CINEMA ANNEX 


0050 


ATODORM 


004S 


WOMENS FIELD HOUSE 


0046 


MONOMOY COTTAGE 


0032 


Lj^MSON LODGE 


0039. 


HUFFMAN HALL 


0014 


LIBRARY 


. 0023 


OBSERVATORY 


A014 


LIBRARY ADDITION 


0052 


DOANE DANCE 


0042 


SHEPARDSONHALL 


0006 


THEATRE ART 


0038 


CRAWFORD HALL 


A017 


CURTIS WEST ADDITION 


A030 


SWIMMING POOL 


. 0037 


BURKE HALL . 


0020 


KNAPPHALL 


0033 


: FELLOWS HALL 


-flOlO 


SUYTERHALL 


,0015 


CHEMISTRY BLDG, 


0030 , 


FIELD HOUSE 



1,237,558, 



49,596, 18,821 27,51 ff, . 

76,315, 53,332. 22,983, - : 30,12 S r S 
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® drake: instructional capacity 



Drake University is an independent institution in Des Moines, Iowa. The en- 
rollment is limited to approximately 5,000 students. Eight colleges and schools 
comprise the university. Over the last few years, the enrollment pattern among 
the different colleges and schools has been uneven. For example, more stu- 
dents are enrolling in the College of Business Administration. while fewer are 
enrolling in the College of Fine Arts. In addition, the number of potential stu- 
dents is decreasing so that Drake may face declining overall enrollment or, at 
best, stabilized overall enrollment during the 1980s. Therefore, to maintain its 
existing educational programs and to allov/ for a certain amount of educational 
innovation, steps are necessary to insure that existing resources are used to 
their maximum extent. 

The vice president for academic affairs and the director of administrative 
systems at Drake were interested in the ways that improved planning could 
help the university adapt to changing enrollments. An extensive effort to col- 
lect data about course enrollments had been underway at Drake for about five 
years, and administrators felt that the data could provide input to analyze the 
cost behavior of the capacity of various academic departments and programs 
at Drake. Ultimately, the analysis would benefit both short- and long-term 
planning. 

An initial analysis of data for the departments and programs at Drake 
revealed that expenditures for faculty were fairly independent of the number 
of students being served. The short-run cost for faculty is more a factor of the 
number of part-time faculty and the number on sabbatical. 

Administrators felt, however, that capacity and utilization of a course could 
be used as another measure of cost. A course where the number of enrolled 
students is much less than capacity (underutilized) represents an inefficient 
allocation of resources. Similarly, a course where enrollment is larger than 
capacity (overutilized) also strains its resources and may not achieve its objec- 
tives. An analysis of capacity, therefore, could identify departments and pro- 
grams that had either too few or too many students; it could also be used to 
evaluate each course within a department. The analysts combined figures for 
maximum enrollment and projected enrollment ir a formula that provided a 
good initial estimate of capacity. Deans and departmental chairmen then re- 
viewed the values for accuracy. 
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Step 1. Determine Policy Questions and 
Identify the Management Level Served by the Study 



This study was initiated in the office of the vice president for academic ad- 
ministration at Drake with the intent of focusing on management decisions that 
would affect the instructional function, either for the entire university or 
within an individual college or department. Deans and department heads and 
the vice president for academic affairs were expected to be the primary users 
of the information. 

The study had several broad desired results: 

1. An analysis of the instructional costs of departments and programs at 
Drake to identify the degree to which these costs vary with changes in enroll- 
ment. 

2. An evaluation of the concept of instructional capacity at Drake to deter- 
mine whether realistic values for capacity could be estimated from the avail- 
able data and to determine the acceptance and use of this concept among 
various deans and administrators. 

3. A measurement of the unused instructional capacity at Drake and an 
identification of the departments and programs that had the greatest and the 
least unused instructional capacity. 

4. An investigation of the use of cost and capacity data in estimating the cost 
to the university of increasing or decreasing enrollments in selected fields of 
study. 

5. A determination of the usefulness of capacity and cost data in managing 
the instruction function in a college or department. 

It was also hoped that the study would answer some specific questions: How 
many faculty are required to meet the demand in different departments? What 
curriculum changes are appropriate to use existing resources to the utmost? 
What student recruitment policies would best serve the overall needs and re- 
sources of the university? 



The most basic level of analysis for tho instructional function is the individ- 
ual section of a course. Most of the instruction at a university occurs at this 
level, and for this study, other forms of instruction such as independent study 
and laboratory sections were excluded. The section level, however, is too de- 
tailed for many types of analysis, and it is often desirable to aggregate the data 
to the level of a course, a department, or a college. If the questions being 
studied deal with student majors, then a focus on programs is more appropri- 
ate; this can be accomplished by dividing the students in each section into their 
respective majors and then sorting and aggregating the majors so that data 
about program level result. Drake has grouped similar majors and departments 
into planning-center majors (PC-majors) and planning-center departments (PC- 
departments). Planning centers were therefore used as the level of detail for all 
program and departmental aggregations in this study. 

The higher the level of aggregation, the fewer data elements needed to rep- 
Tresent all the units. Data for eight semesters were available (fall 1975 through 
spring 1979, summers excluded), and when each section taught over the eight 



Step 2. For Each Function Under Study, Identify the Activities, 
Activity Measures, and Factors That Affect Costs 
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semesters is included, there are 7,690 data records. When multiple sections of 
a course are combined, there are only 5,322 records. This reduction is not 
large because most of the courses at Drake are single-section courses. In fact, 
77% [4,077 out of 5,322) of the courses offered during the last eight semesters 
a I Drake were single-section courses. 

The biggest reduction of data occurs at the level of PC-departments and PC- 
majors because there are currently only 46 PC-departments and 69 PC-majors 
at Drake. For PC-departments there are 331 records, for PC-majors 524. To ag- 
gregate data to the level of a college would give up too much information for an 
analysis to be useful. 

The most conundii measures of activity for the instructional function are the 
number of student credit hours [SCHs) and the number of students (headcount).^ 
When headcount is used, the time during the semester when students are 
counted becomes important. Two common times are midway into a semester 
(when the number of students enrolled is known) and at the end of a semester 
(when the number of students who receive credit is known). Both of these 
measures could be used at Drake for each section, and both can be easily 
summed to a course, a department, or a program. Student credit hours and the 
census enrollment were chosen because each measure is useful for a different 
analysis: SCHs for analyses of expenditures for instruction and headcount for 
analyses of instructional capacity. 

An estimate of capacity for each section was also required so that a value 
for excess capacity (instructional capacity minus enrollment) could be com- 
puted. The estimation of this value became one of the most important outcomes 
of this study. 

The initial attempt to compute capacity for each section used two data ele- 
ments that had been collected from the deans or department chairmen for the 
eight semesters: maximum enrollment and projected enrollment. It was hoped 
that a standard formula could be developed using these data elements, but 
there were no detailed definitions of the two elements that could be consis- 
tently applied, and the interpretation of the values differed from department to 
department and from person to person. 

Maximum enrollment has approximately the same meaning as instructional 
capacity: ths number of students beyond which either a new section would be 
added to accommodate additional students or no additional students would be 
admitted. Some courses have a practical upper limit on size— for example, a 
maximum number of seats in a classroom or stations^n a laboratory, a limit on 
the number of graduate assistants available, or a limit on the number of 
students that a faculty membsr caii effectively teach. In Oiher courses, quality 
limits the size— for example, a consensus that only a given number of students 
can be taught before the quality goes below an acceptable level, or an upper 
level imposed by an accreditation agency. 

Projected enrollment was also evaluated as a potential estimate of capacity, 
but it is more often a realistic estimate of the number of students expected 
rather than of the number a faculty member would be able to teach. 

The algorithm used to estimate capacity took maximum enrollment as the -^ 
basic value of capacity but reduced this estimate whenever projected enroll- 
ment was lower than the maximum value by more than a given amount. When 
the projected value was 20 or less, capacity was computed as the lesser of the 
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maximum value or of the projected value plus five. When the projected value 
was 20 or more, capacity was computed as the lesser of the maximum value or 
of 125% of the projected value (see Exhibit 5.1). The values used to compute 
this interval (either 5 or 25%, depending on the projected value) were chosen 
arbitrarily, based on a visual examination of the data and an effort to remove 
extreme values. 

The review of this formula and of the estimated capacity values revealed 
that the formula was too conservative. The maximum enrollment figure by 
itself was a fairly good estimate of capacity; if some adjustment were neces- 
sary for very high maximum enrollment figures, then an interval over projected 
enrollment of 10 or 50% would be better. The numbers reported in this study 
are based on the initial estimate of capacity, so that all values of excess capac- 
ity, if anything, understate true conditions. 

Section capacity values cannot be aggregated to departmental or program 
levels as easily as can SCH or headcount. It is possible to add section capacity 
values to arrive at a total capacity for a department, but the distribution of 
capacity among the different sections determines what the real departmental 
capacity is. A department's capacity should represent its ability to enroll 
students in its various courses. For example, a department offering a total of 
20 courses, each with a capacity of 25 students, is very different from a depart- 
ment offering two courses that have a capacity of 200 each and 30 courses 
with a capacity of 10 each. The second department may be able to enroll many 
additional students in its large general introductory courses but may be unable 
to support many additional majors, while the first department may be able to 
accommodate additional students in any of its sections, depending on current 
enrollment levels. 

The aggregation to a program level is even more difficult, because capacity 
relates to a section and SCH or headcount aggregations for programs are 
based on the number of students of each major within a section. A capacity 
measure for a program should reflect the typical capacity values for the sec- 
tions commonly taken by students with that major. 

Step 3. Determine Current Levels of Service for Each Activity 
and Assign Costs to Each Activity 

Valuesior instructional expenditures were directly available from the data. 
A percentage of a faculty member's salary is assigned to each section taught 
for credit. The time spent on administrative dutios is not included, so that only 
the percentage of total salary devoted to teaching is allocated. The percentage 
is proportionate to the number of credits earned by a typical student in each 
section taught. AH costs were adjusted to 1978-79 constant dollars. (See Ex- 
hibit 5.2 for a discussion of expenditures for faculty at Drake.) 

A measure of utilization as a proxy for cost is a nontypical approach, but it 
makes sense if one considers the revenue lost because of empty spaces in a 
classroom. Courses that are enrolled near capacity are clearly more profitable 
than ones that are nearly empty. Measures of utilization can also be very use- 
ful as management aids when preparing budgets or evaluating curricula. 

Two measures of utilization that were considered were excess capacity (the 
difference between capacity and enrollment) and utilization (the ratio of enroll- 
ment to capacity.) Figure 1 shows these measures for some sample sections. It 
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is possible to get negative numbers for excess capacity and utilization rates 
greater than 1. When this occurs, a course's enrollment would have exceeded 
its capacity, which means either that the department is unable to add an addi- 
tional section or that the estimate of capacity is below the actual capacity 
value being used by the department. 



Figure 1 

EXAMPLES OF UNUSED CAPACITY MEASURES 
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Excess Capacity = 10 
Utilization R:.te = 75% 



• CAPACITY 




Excess Capacity = 12 
Utilization Rate = 40% 



Course A 



Course B 



These formulas can be easily applied to data for sections, but there is some 
question about how to aggregate excess capacity for courses or departments. 
It is also not clear how to compute capacity for a program because each course 
is usually taken by students from several different majors. A simple solution, 
for use with the course and department files, is simply to apply the calculation 
for excess capacity or utilization rate to the totaled values for capacity and en- 
rollment in each record of tha aggregated file. For example, a department may 
have a total capacity of 400 students and a total enrollment of 350. resulting in 
an excess capacity of 50 and a utilization rate of 88%. If 20 sections were of- 
fered, then the average excess capacity per section would be 2.50 and the 
average utilization rate would still be 88%. 

This approach, however, seems to lose some important information. For ex- 
ample, two possible department profiles are shown in Table 4. Both depart- 
ments have the same total value for capacity, enrollment, and excess capacity, 
but the distribution of enrollment is quite different. In department A, three 
classes are full and one class has 40 empty spaces, while in department B, the 
enrollment is evenly distributed in that all four classes have 10 extra spaces. 
Department B is more likely to be able to accommodate extra students than is 
department A. 
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To capture this type of information, a formula to compute a weighted aver- 
age excess capacity was developed. The formula uses student credit hours as 
the weighting factor: 

Weighted Excess - D (SCH. x Excess CapJ 
Capacity ^ x SCH^ 

where i represents each individual section. For example, if each of the courses 
in Table 4 were offered for equal credit, the weighted excess capacity for de- 
partment A would be 2.50 and the weighted excess capacity for department B 
would be 10.00. These values correspond to the idea that department A has 
less excess capacity than department B. 

, Tabled . 

Possible ;Distributions of Excess Capacity for a Department ; . , 

Course'/ ' ' - . y^' > > - ; Excess 
Department A Number i jrlj^ Capacity Enrollment r> Capacity 




TOTAL 



Department B - ■ , .-1.., -, 50 . ;r. : r::^ 4O-:-0^:M:.:\O:i;;p^y;, 



Step 4. Determine the Behavior of Costs for Each Activity 

One of the objectives of this study was to identify the degree to which costs 
for faculty within departments and programs at Drake vary with changes in en- 
rollment. It was fairly easy to investigate this relationship since information on 
total expenditures and student credit hours was available for PC-departments 
and PC-majors for all eight semesters. Marginal costs can then be estimated in 
a straightforward manner because one way to estimate marginal costs is to 
compute the slope of a line fitted by linear regression through observations dif- 
fering by volume and cost (see Figure 2). This method provides a good estimate 
of marginal costs as long as the increase in cost of one additional unit remains 
fairly constant over the range of volume used. 

This definition of marginal cost is very similar to that of variable cost, but 
the distinction is important, "^^ariable cost for any discrete observation is the 
portion of total cost that varies directly with volume (SCHs in this case). Margi- 
nal cost is the increase in total cost attributable to one more unit of production 
or service {also SCHs in this case). Marginal cost measures the rate of change 
of the total cost function, while variable cost measures the variable portion of 
total cost for a particular volume. 
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For example, in Figure 2, at 10,000 SCHs, the total cost is approximately 
$600,000 divided evenly between variable cost ($300,000) and fixed cost 
($300,000). The average cost is the total cost divided by the total number of 

SCHs ($600,000 ^ 10,000 = $60). Marginal cost can be computed by using the 

ATC 

formula MC = for two discrete volume levels. Therefore, when compar- 

ASCH 

ing total cost and SCH at 1,000 SCH and 8,000 SCH: 

^ $600,000 - 540,000 $60,000 
10,000 - 8,000 2,000 

Because linear equations are used, the marginal cost is always a straight 
line and always produces the same number regardless of which two points are 
used to measure it. With linear functions marginal cost (MC) always equals 
average variable cost (AVC). 

AVC = _Y5. = $300,000 ^ $30 
SCH 10,000 

Therefore, for this analysis ^'average variable cost'' could be substituted for 
marginal cost, although it would not hold true if total costs were measured as a 
curvilinear function. 



Total Cost 
($000) 



Figure 2 

EXAMPLE OF MARGINAL COST ESTIMATION 
Using Historical Data for a Hypothetical Department 



TOTAL COST 




2,000 



4,000 



6.000 8,000 
Student Credit Hours 



10,000 



12.000 



It was felt, however, that this simple method of analyzing costs would prove 
inadequate for departments and programs as small as those at Drake. Factors 
'other than enrollment were likely to be more important determinants of cost. 
Therefore, an analysis of excess capacity was used to analyze costs. 



Additional data are necessary if the information provided by an estimate of 
capacity is to be useful. A weighted excess capacity value for a department 
may indicate where a problem exists, but a detailed examination of the courses 
in the department is necessary before any action can be taken. One type of re- 
port that is useful is an induced course load matrix (ICLM) — a table that lists 
courses by major and indicates the number of students from each major in 
each course. Summary reports in the form of histograms were prepared for 
this study, because the pattern of different majors in a department is difficult 
to deduce from a detailed ICLM (see Exhibits 5.3 and 5.4). Exhibit 5.3 shows the 
total number of student credit hours taken from a department by each major 
and the total number of sections that have students enrolled from each major. 
Exhibit 5.4 shows the same type of information from the perspective of the pro- 
gram, indicating the number of student credits produced by the students with 
that major in each department and the number of sections in each department 
containing students from that major. A dean can use such reports to identify 
programs or departments that should be examined more fully with the detailed 
ICLM and to provide a quick summary of the program mix of a department. 

Finally, a list of historical data for each section in each department was pro- 
duced, showing total cost, total SCH, total enrollment, maximum enrollment, 
projected enrollment, capacity measure, and excess capacity. The list shows 
all the values for a course over eight semesters so that trends in costs and en- 
rollment can be easily identified. It also provides the detailed excess capacity 
values that can be used to explain the weighted excess capacity value for a 
department. 

Step 5. Evaluate and Document the Policy Implications of the Study 

The cost per section, capacity, excess capacity, ICLM summaries, and 
course lists can be very useful in considering policy issues dealing with instruc- 
tion. One natural application is the budgeting process for the university, a col- 
lege, or a department. If it were necessary to increase or decrease faculty, 
then knowledge of the teaching demand in the different units would be useful 
background information. 

These types of data would also be useful for the preparation of a depart- 
mental budget. More detailed information would be needed. For example, the 
ICLM data could show how some classes, while possibly under capacity in 
their enrollment, were still important courses because of the demand placed on 
them by different programs. Similarly, heavily overutilized courses could be 
used to justify additional faculty. 

Estimated total instructional cost based on the number of students enrolled 
in various programs could he used to construct a cost function model. This 
model would make the assumption that, whenever the enrollment in a section 
exceeds section capacity, a new section would be added at a fixed incremental 
cost. As long as additional students in a section did not cause the enrollment to 
exceed capacity, no additional cost would be accrued. The ICLM data would be 
used to predict the courses that students in each program would take so that 
predicted changes in enrollment in various programs would correspondingly 
affect enrollment in different courses throughout the university. The cost func- 
tion produced by this type of analysis is known as a step fimction (see Figure 3). 
Figure 3 also plots total revenue, which would be a straight line, as each addi- 
tional student credit hour generates an average amount of additional revenue. 
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Figure 3 




'TOTAL COST 



Student Credit Hours 



A breakeven analysis can be done to determine em oUment levels that generate 
more revenue than expense. 

A cost model of this type could be a useful tool to determine the likely number 
of additional students that could be accommodated by a particular program. 
The model would predict the increased revenue from those students, but be- 
cause no new sections would be required, the cost of instruction should remain 
the same. This type of information would be a useful tool for planning tuition 
discounts. If additional students could be recruited into the programs selected 
by this type of analysis (perhaps by offering student aid or other forms of dis- 
count), then overall revenue to the university might increase. 

Perhaps most importantly, capacity data are useful for planning curricula. A 
list of all courses in a department would be prepared, including the section 
cost, enrollment, and excess capacity values for each section over the last few 
semesters. ICLM data for each course would indicate which majors are supply- 
ing students to the courses. The list could then be analyzed with regard to 
course consumption, with three questions to be answered: Where can courses 
be trimmed? Which courses need to be maintained? Where can courses be 
added? 

The regression analysis of cost data versus student credit hours (see Fig- 
ure 2) did not produce significant results. An examination of the data in Ex- 
hibit 5.5, which lists the marginal cost (slope) and fixed cost (intercept) values 
from each regression for every PC-department at Drake, proves this point. The 
values in the column labeled **R-Squared" are the values used to determine the 
accuracy of this model. R-squared values can range between 0 and 1, with 
values near 1 indicating a very good fit between the model and the data. As the 
exhibit shows, the results of these regressions at Drake ranged from values 
very near 0 to values near 1. This type of variation in R-squared values is 
typical of data that do not conform to a simple linear relationship. As a result, 
none of the marginal cost or fixed cost values in Exhibit 5.5 are meaningful. 
None of the other regression analyses performed were any more significant 
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The conclusion to be drawn from these results is that departmental faculty 
costs do not resv)oi)d directly to changes in enrollment, even over several years. 

The capacity analysis was much more promising. For example, the IGLM is 
distributed widely at Drake, and many deans and department heads use it 
regularly, particularly to review programs and analyze curricula. In the past, 
however, capacity data were not explicitly identified and as a result decisions 
using capacity concepts had to be made intuitively. The deans agreed that con- 
crete capacity and excess capacity values, especially for all courses over a 
period.of time, were valuable tools. To be useful, however, the data must be ac- 
curate and capacity values must reflect true qualitative decisions regarding 
ideal class size. 

Ranking departments or progl'ams by weighted average excess capacity was 
a way to verify that the weighted average excess capacity values for depart- 
ments and programs correspond to actual conditions at Drake. These rankings, 
shown in Exhibits 5.6 and 5.7. reflect recent enrollment patterns at Drake and 
are similar to a ranking that would be produced based on the judgment of ad- 
ministrators at Drake. 

These capacity estimates have some problems, however. The problems were 
probably inevitable, mainly because the maximum and projected enrollment 
values used to estimate capacity had not been used for that purpose in the 
past. During the first few years these numbers were collected, gross inaccura- 
cies in the numbers reported were common. Recently, estimates have been 
prepared more carefully, but the intention was simply to allocate rooms more 
efficiently and to make sure faculty assignments were reasonable. In some 
cases, maximum enrcjUment figures were submitted that were much larger thp.a 
the class size actually desired because recent enrollment demand had been so 
heavy that the department had decided to increase class size to accommodate 
additional students. The inflated maximum enrollment figure, therefore, was 
used to find a classroom large enough to hold the expected number of students. 
In cases where enrollment had been much lower than previous levels, depart- 
ments reduced the reported maximum enrollment figures to correspond more 
closely with expectations, even though more students could easily be taught. 

' Another problem with the data reports was that the capacity estimates were 
computed section by section and semester by semester so that a course might 
have several quite different capacity estimates. Theoretically, the true capac- 
ity for a course should be constant, possibly with adjustments made for day 
versus night sections or for certain select honors sections. These inaccuracies 
and inconsistencies in the data can be easily corrected once they are identi- 
fied. Future collections can request specific capacity information, and defini- 
„ ^ ticns can be written to encourage consistency. The current data can be re- 
Viewed and corrected as appropriate. These efforts will result in reliable data. 

One potential problem in reviewing the data is the possibility that capacity 
values could be selected for the purpose of improving a department's bargain- 
- ing position for future budget allocations. The existing data, however, would 
* ' help to alleviate this problem. The existing capacity estimates based on maxi- 
, ; mum and projected enrollment, while imperfect, are not too far from true ca- 
pacity. Any major changes by a department would have to be justified. Thus. 
: changes would be possible, but they would be understood by all concerned. The 
: historical nature of the data would always provide this check for consistency. 

, ' ' ' ■ , 
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Computation of Capacity for Drake 

Each section in the data base has the values M (maximum capacity to be al- 
lowed in a course) and P (projected capacity of the course). Neither of these 
values can be used consistently as a measure of capacity. In some cases, a 
class is offered in a room that could hold many more students than the depart- 
ment would be willing to teach, so M is higher than actual capacity. In other 
cases, the projected number of students is leso than the department would ac- 
tually like to teach. 

The solution was to apply a general formula to estimate a measure of capac- 
ity for each section. The respective departments can then check these esti- 
mated capacity values for validity. The basic algorithm can be illustrated by 
the following figure: 

values of ' ' 



I ! P 1 I P + x I 

values of ' , 

M (1) (2) (3) 



assignment C = P C = M C = P + x 

of capacity 

The figure illustrates the possible relationships of M and P to each other. If M 
falls in interval (1) (a condition where M is reported as less than P), then the M 
valuo is assumed to be in error and capacity is set equal to P. If M falls in inter- 
val (2) (larger than P but within some interval x), then the M value is treated as 
a true measuie of capacity. If M falls in interval (3), it is interpreted as a room 
size rather than capacity, and the capacity is set to P plus the interval x. This 
last assumption is based on the idea that the time capacity is usually slightly 
more than the projected value. 

The most arbitrary part of this algorithm is the calculation of the interval x. 
In this study, x is computed as the larger value of 5 and 0.25 x P. For example, 
if P = 15. then x = 5; if P = 28, then x = 7 (that is, for P < 20, x = 5 and for 
P < 20, X = 0.25 * P). This algorithm was chosen so that reasonable values 
were picked for both very large and very small sections. The following 
flowchart shows this computation. 
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Flowchart of Formula Used to Compute Capacity: 



START ■ 



p = 


Projected Enrollment 


M = 


Maximum Enrollment 


C = 


Capacity 


a = 


0.25 


b = 


5.00 



ze: 

X=max{b,aP) 
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The cost of instruction for a section is basically a weighted proportion of the 
salary of the faculty member teaching that section. This cost is computed by 
the following steps: 

1. An FIH (faculty instruction hour) is computed for each section as: 
FIH = {mean credit hours) x (section load factor), where mean credit hours is 
the average credits earned per student and section Joad /actor is a weighting 
factor that can vary the load for that course (for example, 1 .0 is a normal load). 

2. The FIH is computed for each section taught by a faculty member and 
then summed to compute the total FIH for that faculty member. The cost of an 
individual FIH for that faculty member therefore equals; 

(salary) X (percent time spent in instruction) 
total FIH 

3. The total cost of a section, therefore, equals the previous quantity times 
the FIH for that section. The complete formula is: 



for ; 
cost . . 

section 



■/salary of percent \ / total FIH 
( faculty X time j / for faculty 
\member teaching/ / member 



The cost per student credit hours in a section can be computed as the total cost, 
divided by the total student credit hours awarded. 

Costs were also adjusted according to the average salary increase granted 
at Drake over the last four years, so that all dollar costs would be represented ; 
in 1978-79 dollars. The following table shows these adjustment factors. 

Price Adjustment for Drake FacuUy Salaries 

Percent^ 

Semester" Inc^ease^ Adjustment^ 
* ^ ^Fairi 9 75 • ~7—- — — -™1t1 682- 



Spring 1976 

Fall 1976 3 1.1342 

Spring 1977 

Fall 1977 7 1.0600 

Spring 1978 

Fall 1978 6 1.0000 

Spring 1979 



^Projected increase in FY 1980 is 5%. 

^Average percent increase in salary from previous year. 

^^Multiplying salaries in each year by this factor adjusts amounts to 1978-79 

dollars. 
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Exhibit S.5 



Marginal Costs Estimates from Regression Analysis of Departmental Data 
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Exhibit 5.6 



Excess Capacity Estimates for Departments at Drake' 
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11.46 

12.14 

14.16 

22.83 
2AA2 



Total Excess 
Capacity 

-8 
-4 
88 
-3 
107 
12 
5 

140 

53 
138 

26 
290 

37 
133 

58 
148 
136 

78 

18 
131 

57 
284 

46 

21 

57 
289 
118 

25 
103 
7 

306 
592 

52 
182 

83 
226 

93 

63 
597 
277 
209 

42 
442 
166 



29.35 
35.51 



42 
388 



Total Excess 
Capacity 
Per Course 



-4.00 
^1.33 
4.00 
-1.50 
2.74 
2.00 
0.31 
3.68 
2.94 
3.94 
4.33 
4.60 
5.29 
4.29 
4.83 
3.61 
7.16 
4.11 
4.50 
8.73 
4.38 
6.60 
5.11 
5.25 
4.75 
6.72 
5.90 
6.25 
8.58 
7.00 
8.05 
6.37 
8.67 
9.58 
11.86 
11.89 
-9.30 
7.88 
11.06 
9.23 
8.71 
14.00 
11.95 
12.77 
•^21:00^ 
14.37 



•This report Is presented only as an example of the type of rankings that could be produced; 
the data used to prepare the report were not validated, and no significance should be placed 
on the order of departments shown here. 



drake • 51 



Excess Capacity Estimates for Programs at Drake' 



Exhibit 5.7 



Weighted 
Average 



PC-Major 

P/LAW 

TH/ED 

CURR 

MKTG 

EUED 

QUID 

G/BUS 

READING 

FIN 

LAW 

SOC/SC 

B/OTH 

SEC/ED 

Q/ANA 

COM/SC 

MGT 

RETAILING 

SPEECH COMM 

ACCT 

THEATRE 

ECONOMICS 

UND/U 

H/PE • 

SPEC ED 

CHURCH MU 

OTHER 

ACT/S 

CIS 

ADMIN ^ 

ADV/PR 

INS . 

RADrrV/BRD 

GRAPHIC ARTS 

SOCIOLOGY 

MATH' 

l/MAJ ; 

PHIL : 

HISTORY 

PUB/AD : 

ED/OTH 

MU/ED 

BGS 

APPLIEDMU 

POL SCI 

SPANISH 

RELIGION. 

J/OTH 

ART/ED 

INREL 

HUMAN 

WEWS^EDITORIAIT 

PHY/AST 

ENGLISH 

EA/SC 

FA/OTH 

MAGAZINE 

FRENCH 

PSYCH 

LAW/E 

GERMAN 

ART 

LA/OTH 

BIOLOGY * 

PHARMACY 

CHEM 

MED/T 

BIO/P/P 

NURSE . 



Kill rm not* O ^ 

lyuniDer or 


1 Olal 






Sections 


SCH 




Capacity 


9 


28.0 




0.17857 


13 


38.0 




0.44737 


20 


111.0 




0.78378 


210 


1802.00 




1.42730 


208 


2131.5 




1.59184 


43 


698.0 




1.86246 


228 


2409.0 




1.91366 


16 


117.0 




2.09402 


171 


1087.0 




2.16605 


26 


120.0 




2.68333 


22 


74.0 




2.78378 


275 


3116.5 




2.80106 


119 


540.0 




3.15556 


5 


15.0 




3.20000 


65 


238.0 




3.29202 


215 


1731.5 




3.33728 : 


123 


582.0 




3.35395 


130 


775.5 




3.43972 : , 


299 


3691.0 




3.56624 


98 


790.0 




3.62911 


139 


674.5 




3.96071 


67 


485.0 




4.14433 


173 


1321.5 




4.23042 


97 


837.0 




4.50418 


16 


39.0 




4.64103 


192 


916.5 




4.68085 


152 


1275.0 




4.83765 


140 


724.0 




4.97376 


18 


129.0 




5.08527 


280 


2801.0 




5.17190 


48 


153.5 




5.20195 " 


233 


1606.0 




5.60772 


96 


397.0 




5.84131 


217 


1250.5 




: 5.85526 


72 


302.5 




5.95537 


67 


212.5 




5.99059 


19 


58.0 




6.00000 . 


135 


: 601.5 




. 6.05736 


180 


1368.5 




: 6.1 5418 


222 


1460.5 




6.47758 


115 


977.5 




6.51151 


78 


293.0 




6.54608 


161 


1329.5 




6.55434 


234 


1549.0 




6.70562 


55 


200.5 




7.01995 


52 


182.0 




7.17582 : 


86 


* 391.5 




7.18008 


80 


392.0 




7.36480 


66 


316.0 




7.63291 


11 


24.0 




7.75000- 


149" 


- 1076:0^"-"' 




7:81784 


57 


329.0 




7.93617 


150 


787.0 




7.95362 


60 


233.0 




8.10730 


121 


439.0 




8.16287 . 


122 


572.0 




8.25175 


28 


98.5 




8.6447 


170 


1139.5 




8.6880 


34 • 


113.0 




9.1150 


8 


18.0 




9.2778 


261 


3184.5 




9.4820 


' 341 


3546.5 




10.2598 


190 


1513.0 




11.7736 


203 


5981.0 




13.5681 


47 


231.0 




13.6450 


50 


253.0 




13.6917 


148 


1075.0 




14.9651 


6 


1080.0 




42.9444 



*This report is presented only as an example of the type of rankings that could be produced; 
the data' used to prepare the report were not validated, and no significance should be placed 
on the order of programs shown here. 
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santa fe: student services 



Santa Fe Community College in Gainesville, Florida, is a public, state-sup- 
ported, two-year institution. Founded in 1965, the college reached its peak en- 
rollment during the 1974-75 academic year. Although the college provides 
services to approximately 22,000 students, the number of FTE students is much 
lower— approximately 6,700i The number of FTE students is significant 
because state funding is based on a formula that uses FTE for resource alloca- 
tions. An increase in-part-time students has created fiscal problems for the 
college as it attempts to distribute its reduced resources. Today the level of ex- ' ^ ;^ 
penditures for the college is approximately $12 million. Since 1975, with pro- ^ 
portionately fewerlnflated dollars available to serve more students, the college ^ 
has been forced to make difficult decisions about expenditures, especially ill 
those for supjport services. The vice president of'administration agreed to par- j^;?,; 
ticipate in this study to develop a better way of estimating how costs change in 
relation to student enrollments. 



The study's primary objectives were the following: ' 

1. To examine the college's student services function to determine how the ! 
services it is providing vary for each student program. "/^h 

2. To estimate to what extent the costs of student-services are fixed, given , f' V 
the level of service described above. \'!\ 

3. To estimate how resource requirements vary for student services as the i J I 
result of changes in enrollment. ~ 

4. To estimate to what extent the costs of student services can be changed . 
as the result of changes in administrative pohcy. 

The college was founded with an exceptional commitment to^serving stu- 
dents. In its early years, 34 individuals who divided their time between coun- - 
seling and teaching were available to advise and counsel students on academic „| 
and personal matters. The college's costs for student services rank in the up- 
per quarter of Florida's 28 two-year institutions. In 1977-78, the costs were 
$158,000, for a behavioral science course that is taken by more than 50% of 
entering first-year students; this represents 23% of the total student services J,\ 
cost and 70% of the counseling and advisement costs. 

The college recently reassigned 33 of the 34 counselors to full-time class- Z 

room duties, deemphasizirig the commitment to personal and career counsel- : -Jf^ 

ing, and employed paraprofessionals to serve as academic advisors. Career v"" '^ 

guidance is furnished primarily through a computerized system known as SIGI , |^ 
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: /{System of Interactive Guidance and Information). By restructuring student 
■ service activities, the college has reduced staff and budget allocations. 

Student Programs and Student Services 

The college serves students through a number of different credit and non- 
credit programs. Credit programs include (1) advanced and professional (A&P). 
which is for students studying for an Associate degree, often planning to trans- 
fer to a four-year institution; (2) occupational, which prepares students for 

- entry-level employment and is for students studying for an Associate in Science 
degree; and (3) high school, which offers eleventh and twelfth grade students 
an opportunity to enroll in a vocational program at the college. Noncredit pro- 
grams include (1) occupational, which is offered to part-time students wishing 

- to broaden their knowledge about their current field; and (2) community in- 
structional service (CIS), which offers recreational and vocational courses. 

Student services can be one of three types: (1) counseling and advisement (in- 
cluding academic advisement, career counseling, and personal counseling); (2) 
financial aid administration (including financial counseling and forms process- 
ing); and (3) records and admissions (including admissions, and registration 
and records maintenance). 

Exhibit 6.1 shows the distribution among student services for expenditures 
and staffing for 1977-78, the base period used for the cost behavior analysis. 
Actual eixpenditures and personnel analyses were used for this study because 
^ ■ they were easily available and because the college has excellent records. How- 
ever, other data sources,* such as budgeted costs, could have been used. The 
use of average capital and operating costs for three or four years might have 
. improved the results of the analysis by evening out unusual expenditures that 
may have occurred in any one year, but the additional analysis was deemed un- 
warranted for this study. 

Step 1. Determine Policy Questions and 
identify the Management Level Served by the Study 

The study was intended to provide the vice president of the college with a 
more systematic evaluation of student services and how they are affected by 

ehanges-in-enrollmentT"The*vice'president-needed-to-better-^understand-why4he- — 

p;;ogram was costly and what services it was providing to what types of stu- 

; r dents. ^ 

Step 2. For Each Function Under Study, Identify the Activities, 
Activity Measures, and Factors That Affect Costs 

Each of the three activities (counseling and advisement, financial aid admin- 
istration, and records and admissions) is self-contained, with its own budget 
and organizational responsibility. The fall term enrollment was the activity 
measure used for the study. Student headcount numbers were used instead of 
PTEs because student services are generally a function of individuals rather 
than the total of full- and part-time students and because approximately the 

o 

ERIC 
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same amount of effort is required to provide services to an individual regard- 
less of his or her status as a full- or part-time student. 

The sl udent headcounts vvere classified by type of student program. For this ; 
study, it was important to track enrollments for each student program because 
some student programs (advanced and professional, for example) require sub- 
stantially higher service levels than others (such as high school). 

Step 3. Determine Current Levels of Service For Each Activity 
and Assign Costs to Each Aclivity 

Levels of service for each activity were based on a combination of empirical 
analysis and subjective judgment. A weighted factor was assigned to each stu- 
dent program and was used to estimate the extent to which a student program 
uses a student service. The standard level of service for each student service 
was assigned a value of 1. The two primary credit programs, A&P and occupa- 
tional, have weights of 1 assigned to all student services because students in 
those programs use the full range of services offered. Each of the other student 
programs requires significantly less student service support. Exhibit 6.2 shows 
"all weights assigned to the programs. 

The table in Exhibit 6.2 has two significant uses. First, the impact on student 
services resulting from changes in student, enrollment can be measured. Be- 
cause the student programs use the student services in varying degrees, en- 
rollment shifts in different student programs will not have the same impact on 

student services. " 

Second, changes in the quality of services or their method of delivery can be 

examined. When a weighted value changes, it in effect redistributes the exist- 
ing amount of resources being spent on student services. For example, if one 
wishes to decrease the level of academic advisement, the weight of 1 can be 
reduced accordingly and the reduction in resources estimated. 
Weighted values were determined as follows: 
'/ Advanced and professional program/Students in this program require the 

^ • maximum level in all student services, and accordingly all requirements have 
been assigned weights of 1. No other student programs require greater effort 
or use than this program.* 

Occupational (credit). The level of service is similar to that requiredJor the 
A&P program, and all weights were accordingly set at 1. 

— ™ -Tii.|Ki5clroolrStiM^^ 

credit programs. Career UfVuniieling and personal counseling were given a 
weighted factor of 0.7 because high sciiooi students do not enroll in the behav- 
ioral science course that accounts for a U^rge part of costs. The high school stu- 
dents receive no financial aid; hence, a vuiue of 0 was given to financial aid 
administration. Finally: minimal recordkeeping is required for high school stu- 
dents, and consequently \,ve?.ghts of 0.5 were assigned to both admissions and to 

registration and records maintenance. 

Occupational (noncredit). Students in this program require minimal student 
services; weights range from 0 to 0,5. 

Community instructional services. CIS students require even fewer services. 
Oiily in records and admissions do they require any service; a^weighted factor 
of 0.2 was assigned to admissions and to registration and records maintenance. 



To assign costs for each activity, the data shown in Exhibit 6.3 for 1977-78 C 
were used. Expenditures used in the analysis were divided further by object of : ; 
expenditure so that costs for professional and support staff as well as operat- | 
ing and capital expenditures could be measured. 

The expenditures used in this study excluded programs involving federal I 
grants and contracts because such expenditures are generally for incremental, 
innovative, or experimental programs that would not be undertaken if the proj- 
ect funds did not exist. 

Step 4. Dt termine the Behavior of Costs for EPich Activity 

Each of the student services was examined to determine how costs varied in 
relationship to a change in volume and which costs were fixed and which were 
variable, depending on enrollments. Another important factor that must be de- 
termined is the relevant range of student enrollments to be studied. For exam- 
ple, the college's enrollment level is approximately 11,000. The methodology 
used in this study can only reasonably estimate the impact of changes of ap- 
proximately ± 10%, or a range of 9,900 to 12,1^0 students. Enrollments outside 
this range may cause such a change in services that the data would prove in- 
adequate. The same range must be applied to each of the student programs. 
For example, for the study to be useful, A&P enrollments should be within 
±10% of 3,900 students. 

The following disci:ssion describt3s how costs of student services were desig- 
nated as fixed or variable. 

Counseling and AdvisemenL C academic advisement, which involves 

(assiisting students to schedule courses and advising them about academic 
: goals, are on changes in enrollment. Counselors' 

time is devoted only partly to advising; the majority of their time is spent in 
■ other college diities, and therefore their function depends on numbers of stu- 

i"dentS:'enrolled.--,.i''' ■ ■ ■ ^ .. \ ' '')]}:\ . 

; G to academic advisement. The amount of re- 

sources required varies directly with the number of students using the service. 
For this study, it was assumed that the proportion of students seeking career 
counseling did not vary materially as enrollments changed, and it was there- 
fore decided that career counseling should be allowed to vary directly with stu- 
dent headcounts. The "administrative s;taff that oversees these areas includes a 

partrtimR-administrator_:and^clefical sup port staff. These individuals do not 

have direct contact with students, so there is less correlation between the level 
of service they provide and headcount enrollment. It wp.s assumed that admin- 
istrative and clerical support would be required at essentially the same level 

: regar of the specific* activity level of each service. Therefore, qdministra- : 
tive and clerical costs were assumed to be fixed. ,A 
: C and advisement, divided into their fixed and variable ] 

cbmpohents, are shown in Exhibit 6.4. \ 

Financial Aid Administration. Because the financial counseling service aids , 
students seeking financial aid, a close correlation exists between the required 
level of service and the number of students seeking financial aid. It^^^^ 
assumed for this study that student headcount enrollments is a suitable vari- ;t 
able to use for financial, counseling. 
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Forms processing irivolVes primarily clerical duties. The level of service re- 
quired is directly related to the number of financial aid applications. In addi- : 
tion, the number of financial aid applications stays proportionately the same in 
relation to total headcount enrollments. The study thus assupies that expendi- - 
tures for forms processing vary directly with student headcount. 

Administrative and clerical costs for financial aid administration were as- 
sumed to be fixed costs because they are not directly affected by the level of 
services required by the student body. 

Costs for financial aid administration, separated into their fixed and vari- 
able components, are shown in Exhibit 6.5. 

Records and Admissions. Both services of this activity are intensively involved 
with students. It was therefore decided to consider the expenditures of these 
two activities as varying with student headcount. Costs for administrative and 
clerical staffs were assumed to be fixed because, again, they are not directly 
affected by the level of services required by the student body. 

Costs for records and admissions, separated into their fixed and variable 
components, are shown in Exhibit 6.6. 

Calculation of Fixed and Variable Costs. Exhibits 6.7, 6.8, and 6.9 show how 
the fixed and variable costs were calculated for each student service. Exhibit V 
6.7 was developed by dividing the expenditurerJor each service by the weighted 
student headcount enrollments {Exhibit 6.2). Exhibit 6.8 was developed by mul- 
tiplying the unit costs calculated Jn Exhibit 6.7 by the weighted factors of 
Exhibit 6.2 to estimate the effect of enrollment changes on student services. 
Exhibit 6.9 is a simple proof showing that the enrollment levels of 1977-78 mul- 
tiplied by the calculated variable unit costs plus the fixed costs equals the ex- 
: ' V penditures for student services in 1977-78. 

Step 5. Evaluate and Document the Policy Implications of the Study 

Managers are generally aware that different students require different 
services, yet they are seldom asked to quantify those differences. An exercise 
such as this one requires close evaluation of each program area and students* 
requiroments for various services. 

The weighted factors and weighted headcount enrolhnont demonstrate the 
use of student services by various program areas. The assignment of costs and 
staf fingTevelFtb eaclTonhe service acfivifies'then creates a valuaBle'toono'be 
used in making planning decisions. Weighted enrollments can be used to mea- 
sure the impact of changes in enrollment on student services. 

The value of this project to state policy and decision making lies in its focus 
on fixed and variable costs as a potential basis for allocating funds to institu- 
tions. Most funding formulas used currently distribute funds on the basis of full 
unit cost per full-time equivalent student. This approach assumes that all costs 
vary directly with the change in FTE students. Although it is generally ac- 
knowledged that this assumption is not true, little data or analysis has sup- 
ported the use of fixed and variable costs. This study provides evidence that 
certain types of costsdonot vary directly with the change in volume of FTE stu- 
dents but that they tend to remain constant within a relevant range. This study 
also shows that enrollments in different types of programs have a varying im- 



pact on the service provided by certain programs and. as a result, on the 
behavior of costs in these'programs. Although these preliminary results cannot 
be used in a funding formula, the concept and techniques used in this study 
icould lead to a more equitable distn funds to ihstitutibns with chang- 

ing enrollments. This approach is particularly important to institutions with 
3 declining enrollments or to those where the program enrollment mix is chang- 
ing significantly. 

The following observations can be made about the analysis. 

1. Expenditures for student services are heavily oriented toward counsb!- 
ing and advisement. Of the $681,000 spent in 1977-78, $325,302 was for 
counseling and advisement {see Exhibit 6.10). Approximately one-half of that 
amount was for one behavioral sciences course. It is probably because of this 
strong investment in personal and career counseling that the college ranks in 
the upper quarter of all state two-year institutions for expenditures in student 
services. 

As would be expected, counseling and advisement also has the highest vari- 
able unit costs {see Exhibit 6.10). One implication of the high variable cost is 
that counseling and advisement v/ill be more greatly affected by changes in en- 
rollments than will financial aid administration or records and admissions. 

2. The A&P and credit occupational student programs rely mure heaviiy on 
student services than do the ether student programs. The. analysis shows 
that the A&P and credit occupational programs require all of the student serv- 
ices offered. In contrast, high school students require less personal counseling 

: and fewer records and adrtiissions services, and no student financial aid serv- 
ices. For tlisnoncredit student programSc the contrast is even greater; the non- 
creidit occupational program requires minimal career and personal counseling 
and records and admissions ;service^s^^^ no student financial aid. CIS pro- 
gram students require only a small amount of records and admissions services. 

Exhibit 6.11 recaps the student services used by the yarious student pro- 
grams in 197^ --78. Using these observations, ^o can estimate the impact on 
student services caused by changes in enrollment in the various student pro- 
grams. For example, the analysis suggests that an increase of 100 A&P stu- 
dents would have more than fivo times the impact bn.student service resources 
than would a similar increase in 100 noncredit occupational students^ Based 
on 1977-78 data. Exhibit 6.11 illustrates that the variable unit cost varies from 
$83.52 per student to, $5.99 per student. 

3. The state funding formula used to appropriate funds to community col- 
leges should be based on student headcouhts rather than student FTEs for the^ 
student* service function. It is evident that student service activities vary in 
relation to the absolute size of the student body and not by the cumulative full- 
time enroUment. Activities such as advisement, counseling, forms processing, 
admissions, and recordkeeping are essentially the same whether a student is 
full-time or part-time. The state funding formula should also take into account 
the type of student enrolled because each student program uses student serv- 
ices to a different degree. ; 
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Exhibit 6.1 
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SANTA FE COMMUNITY COLLEGE 
Student Service Expenditures and Staffing 
1977-78 

COUNSELING AND ADVISEMENT 
>31.2 



Academic 
Advisement 



76.7 



71.0 








FTE 






4.6 













FTE 
3.5 



Career 
Counseling 



TOTAL 
Expenditures: $325,302 

Staff FTE: 17.9 



FTE 
6.4 



Personal 
Counseling 



46.4 FTE 
3.4 



Administration 



10 

8 STAFF 
FTE 

6 
4 



140 
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NONFEDERAL 
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6C 
40 
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(*000) 



$ 

19.5 



FINANCIAL AID ADMINISTRATION 



FTE 
2.0 



Financial 
Counseling 





FTE 
4.5 


38.8 









Forms 
Processing 



TOTAL 
Expenditures: $89,445 

Staff FTE: 9.1 



31.2 



FTE 
2.6 



Administration 



10 
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83 
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TOTAL 
Expenditures: $266,530 

Staff FTE: 23,3 



$ 
46.3 



FTE 
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Administration 



TOTAL ACTIVITIES 
Expenditures: $681,277 

Staff FTE: 50.3 
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ANALYSIS OF STUDENT SERVICES COSTS 

,SANTA FE COMMUNITY COLLEGE 
Calculation of Weighted Student Headcount 

Actlvilles and Tasks 
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Academic 
Advisement 


Career 
Counseling- 


Personal 
Counseling 


Financial 
Counseling 


Forms 
Processing 


Admissions 


: Registration & 
Records 
Maintenance 


Slucfenf Neatel 




















M 
















3,878 


A&P 


1 


1 


1 


1 


1 


1 


1 


2,130 


Occupational 


1 


1, 


1 


1 


1 


1 


: 1 


280 


High School 


1 


0,7 


0,/ 




■0- 


0,5 


0.5 




Noncndll 


















Occupational 




0,1 


0.1 




•0- 


0,2 


0.5 


m 


CIS 




•0- 


0. 


^■ 


•0- 


0,2 


0.2 . 


10,729 ■ 


Total Weighted 
Student Headcount 


6,288 


6,387 


6,387 


6,008 


6,008 


7,036 


7,501 . 



Based on 1977-78 Student Headcount Fall Term EnroM 

The weighted lactofs are based on the determination that a student progfani directly uses or benefits Irorn-an activlty and task and the extent to which the student proflram relies 
upon, requires, or uses the services of the activity or II there Is no direct use or benefit, the weighted factor Is 0. These weights are subject to change based on changes in ad- 
ininlstrative policies, 
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COSTS AND STAFFING FOR SELECTED STUDENT SERVICES 
FISCAL YEAR 1977-78 



(Nonfederal expenditures only) 



Counseling and Advisement 


FTE 


Expenditures 


% 


Academic Advisement 
Career Counseling 
Personal Counseling 
Administration 


4.6 
33 
6.4 

3.4 


$ 70,994 
76,730 
131,181 
46,397 


10.4 
11.3 
19.3 
6.8 


Subtotal 


17.9 


$325,302 


47.8 


Financial Aid Administration 








Financial Counseling 
Forms Processing 
Administration 


2.0 
4.5 

2.6 


19,464 
38,281 
31,154 


2.9 
5.7 
4.6 


Subtotal 


9.1 


$ 89/a^^.^ . 


13.2 


Records and Admissions 








Admissions 

Registration and Records Maintenance 
Administration 


6.9 
14.4 
2.0 


71.193 
149,042 
46,295 


10.4 
21.9 
6.8 
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76,730 


6.4 
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. Souree: Based on worl^sheet prepared by J. Dougheny, Santa Fe Community College, March 15, 1979. 
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266,530 . 



: Source: Based on worksheet prepared by J. Dougheny, Santa Fe Community College, March 15, 1979. 



ANALYSIS OF STUDENT SERVICES COSTS 

SANTA FE COMMUNITY COLLEGE 
Fixed and Variable Costs by Student Service Task 
Fiscal Year 1977-78 
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ANALYSIS OF STUDENT SERVICES COSTS 

SANTA FE COMMUNITY COLLEGE 
Calculation of Variable Cost by Student Program 
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$12.01 


$20.54 ' 


$3 


.24 


$6.46 


$1 


0,11 


$19,87 . 





^hls l5 the factor used lo delermlne Ihe extent each student program uses the seivlces of each task, See Exhibit 6.2, 

^hls Is Ihe variable cost to m when estimating changes In expenditures resulting from changes In enrollment For example, an Incr'^ase of 100 A&P students means an Increase of $8,352 
Is required In expenditures lor student services, while an Increase of 109 CIS studenis requires only an Increase of $S99 In expeivjltures jor student services/ 
^hls calculation uses the weighted student headcount as the denominator. ^ 
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ANALYSIS OF STUDENT SERVICES COSTS 
SANTA FE COMMUNITY COLLEGE 
Distribution of Student Service Costs by Student Program 



Student Progran.s 
Credit: 
A&P 

Occupational 
High School 

Noncredit: 

Occupational 
CIS 



Student Headcount 
Enrollment 
Fall 1977-78 



Variable Cost 
by Student 
Program^ 



3,878 
2,1 ao'^ 
280 



1,827 
2,614 

10,729 



$83.52 
83.52 
43.11 



15.21 
5.99 



Total Variable Cost 
Total Fixed Cost 

Total Student Service Cost 



Total Variabh 
Cost^ 



$323,890 
177,898 
12,071 



27,789 
15,658 

557,306 
123,846 

$681,152 



Notes: 

"See Exhibit 6.7 for calculation. 

**The variable costs shown In this column vary proportionately with enrollment. The A&P and credit occupa« 
tional programs account for virtually (90%) of student services although they represent onlv 56% of the 
headcount enrollment. 
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Exhibit 6.10 



STUDENT SERVICE COSTS 
(Nonfederal Expenditures) 
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SANTA FF. COMMUNITY COLLEGE 



Exhibit 6.11 
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Wisconsin system; 
library services 



The University of Wisconsin System includes 13 universities and 14 two-year 
centers, which enrolled a total of 147,934 degree-credit students in September 
1978. The Wisconsin System also includes a statewide extension service used 
by more than 2.5 million people each year. Several institutions in the System 
have experienced declining enrollment with the concomitant planning 
pressures and program adjustments likely to be faced by all institutions in the 
1980s. The Wisconsin System's primary .concern has been to maintain essen- 
tial university programs and services, although at an adjusted level. 

The funding formula in Wisconsin has been modified several times during 
the last decade, progressing from a formula based on PTE students by enroll- 
ment level to a formula based on student credit hours, which attempted to re- 
flect average costs by mix of enrollment level and discipline. In the 1977-79 
biennium, the state formula underwent major revision when, for the first time, 
the concept of fixed and variable costs was recognized, and funding for enroll- 
ment changes was based only on variable costs. The proportion of total costs 
classified as fixed at that time was low and somewhat arbitrary, because little 
empirical data were available. 

The Wisconsin System planning study on fixed and variable costing was ini- 
tiated because of a concern that the current state funding formula does not 
adequately reflect actual cost behavior, particularly during a time of declining 
enrolhnents. An institution's viability may be greatly diminished if the funding 
level drops at a rate corresponding to that of enrollments, especially for 
smaller institutions, where such a reduction may place services and programs 
at a level below that deemed essential for the existence of the university. A 
special task force assigned to study the probable consequences of further bud- 
get reductions at the System's smallest four-year campus concluded that fiscal 
resources could not be further reduced without severely compromising the ar- 
ray and quality of programs provided. 

The need to reexamine the adequacy of the present assumptions, criteria, 
and procedures by which the Wisconsin System has managed its fiscal rela- 
tionship with state government was further reinforced by a request from the 
governor to review the current formula and to develop, if necessary, recom- 
mendations for a more appropriate funding mechanism for the System. The 



63 

98 



Wisconsin system • 69 



concern again was to make the state's financial support more responsive to ac- 
tual cost behavior in a decade of declining enrollments. 

In response to this need, the Wisconsin System conducted a study of fixed 
and variable costs to develop a preliminary determination of the proportion of 
costs that are fixed within each university functional area and a measure of 
how the residual variable costs vary with volume factors such as enrollments. 
Recommendations on the proportion of fixed and variable costs, by function, as 
well as on probable cost behavior patterns will be used to develop modifica- 
tions in or alternatives to the current funding formula. The funding sources 
were limited to the state appropriation and student academic fees. 

The Wisconsin System study of fixed and variable costs addressed the func- 
tional areas of instruction, academic support, and student services for all insti- 
tutions. Participation in the NACUBO/NCHEMS cost behavior analysis was 
limited to the academic library (part of the academic support function) for four 
nondoctoral institutions within the System. These institutions all offer varied 
baccalaureate and selected master's degree programs, and one offers the 
Education Specialist degree. 

The purposes of the study were to determine the proportion of fixed costs 
within academic libraries and a measure of how residual variable costs vary 
with factors external to the library. The study was not intended to be an insti- 
tutional management tool but rather to indicate total System resource needs 
for library services under varying enrollment conditions. The study's specific 
objectives were: 

1. To develop a methodology for determining the irreducible program costs 
(fixed component of costs) for the library function. 

2. To identify the factors that affect variable costs within libraries. 

3. To establish the base of information necessary to estimate the proportion 
of fixed costs, by institution, and determine the relationship between the resid- 
ual variable costs and the factor(s) that affect those costs. 

4. To consult with institutional personnel in: 

a. The identification of criteria for determining fixed and variable costs 
within libraries. 

b. The development of methodology for estimating fixed and variable costs. 

c. The application of the methodology within specific institutions. 

5. To recommend modifications in the state funding formula to reflect more 
accurately fixed costs and inequities of scale during a period of stable or de- 
clining enrollments. 

Table 5 shows the enrollments at the four institutions involved in this study. 
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Library Services 

Library services include public services and technical services, which are 
coordinated by an administrative function. The administrative function is re- 
sponsible for coordinating all library activities, for managing the internal oper- 
ations of the library, and for developing program and fiscal plans. The public 
services function is responsible for facihtating access to the library collection 
for students, faculty, staff, and others. Several activities are essential compo- 
nents of public services. They include reference and information, orientation 
and instruction, circulation, and intevinstitutional exchanges and loans. The 
technical services function is responsible for acquiring, processing, and main- 
taining the library collection. This function includes the development of collec- 
tions and materials acquisition, materials organization and control, and 
materials preparation. 

Table 6 shows the number of FTE staff members and the budget for each of 
the four institutions in the study, based on 1978-79 data. 

FTEi'^tfirff:i^;;-:r^ t : • ■. 

technicai Services S-^l^^^^^^^^;; 1^ 

Xdnfiinisitratioh^^ 
Total^State^ 

Step 1. Determine Policy Questions and 
Identify the Management Level Served by the Study 

The cost behavior analysis of the four libraries was done as part of a larger 
effort to study the cost behavior of all instruction-related functions other than 
physical plant operation. The broad purpose of the comprehensive study was 
to provide data to the board of regents, the president of the System, institu- 
tional chancellors, and the state government for use in determining the level of 
fiscal support necessary to maintain essential university programs and serv- 
ices during the declining enrollment of the 1980s. 

The primary concern was to better understand the resources required for 
the academic libraries at the four institutions if they are to continue providing 
effective academic "support services to the instructional programs and to stu- 
dents, faculty, and staff during a period of declining enrollments and reduced 
resources. The second concern was to identify the major factors affecting the 
needed levels of library services and how changes in these factors affect 
changes in resource requirements. The third concern was to provide empirical 
data to support revisions in the state funding formula to insure adequate re- 
sources to maintain effective libraries. 

A steering committee chaired by the senior vice president of the Wisconsin 
System had overall responsibility for the study. A study group reporting to the 
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steering committee was charged with developing preliminary determinations 
of the proportions of fixed costs within each service area and measures of how 
the residual variable costs vary with policy and volume factors. In addition, a 
library advisory group developed a mechanism representing the behavior of 
the costs of maintaining programs and services as enrollments change. The 
analysis was thus restricted to the relationships between changes in enroll- 
ment levels or programs and needed levels of library services and, thus, costs. 
The basic decision for all studies was to neutralize these factors as much as 
possible by assuming the continuation of existing services at current levels. 
This assumption was facilitated by using comparative data for the four institu- 
tions from one base year rather than by using historical data. 

Step 2. For Each Function Under Study. Identify the Activities, 
Activity Measures, and Factors That Affect Costs 

The basic considerations for selecting activity components were to combine 
types of costs and services with similar cost behavior patterns and to maintain 
consistency with national taxonomies that have been developed. (Actual cam- 
pus organizational structures will vary from this activity distribution.) The fol- 
lowing broad functional components were used {see Exhibit 7.1 for details): 
(1) public services, [2) technical services, and (3) administration. 

After selecting and defining activity areas, the library advisory committee 
addressed the issue of which volume factors affect the level of activity (work- 
load) required in each of the broad functional areas. It was determined that 
students and faculty have.the major influence on activity levels for public serv- 
ices. FTE students, weighted by enrollment level, became the volume factor for 
public services as library use appears to increase with more advanced student 
levels and larger student course loads. Fall 1978 enrollments were used for 
each institution. 

As Exhibit 7.1 indicates, student numbers do not significandy affect the level 
of aciivHy or workload in technical services; rather the workload is affected by 
the level of acquisitions. Technical service activities are closely related to ac- 
quiring, processing, and handling coUection materials. Because the develop- 
ment of collections is tied to direct nupport of the institution's programming, 
the necessary level of acquisitions is generated by the institution's range and 
levels of academic programs and courses. 



Step 3. Determine Current Levels of Service For Each Activity 
and Assign Costs to Each Activity 

As budget data on library activities coUected systemwide are limited to posi- 
tions and dollars by organizational unit, most data needed by activity for the 
study were compiled by each institution in response to a questionnaire. The 
library advisory group determined that the following data needed to be col- 
lected, by institution; 

1. State/student fee budgeted staff FTE positions by activity area 

a. Unclassified 

b. Classified 
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c. Part-time 

[1) Limited-term 

(2) Student 

2. Expenditure data (state/sludent fee) on material acquisitions, by type of 
material; other capital; and supplies and services 

3. Number of library holdings and number of acquisitions for base year, by 
type of material 

4. Data on activity levels within public services 

a. Service hours 

b. Circulations 

c. Interlibrary loan transactions 

d. Reference hours 

In addition, System data were provided on average staff salaries and program 
offerings by level. 

Two major assumptions were made in this study that are basic to the deter- 
^ mination of fixed costs: (1) that the current mission, program array, and course 
offerings of each institution are used, and (2) that the current range and level 
of hbrary services and activities are used. Activities within the library were 
defined as influenced by programs and courses (technical services) or by stu- 
dents and faculty [public services). That portion of costs not influenced by 
volume factors but essential for the existence of the service was defined as 
fixed. 

In the public service area, the library advisory group, using staffing levels, 
enrollments, and activity levels for each institution and an analysis of the 
range of jobs within each activity (see Exhibit 7.2), determined that a staffing 
level of 3.7 FTE should be considered fixed. This level of staffing assumes a 
library open 90 hours per week with reference staffing for 40 hours per week. 

As technical services staffing was judged to relate to acquisitions and, thus, 
to the collection level needed to support the program array of the individual 
institution, the fixed level of acquisitions had to be determined first. The stan- 
dards developed by the Association of College and Research Libraries pro- 
viding volume allowances per academic program were used to determine the 
base collection. A basic collection of 85,000 volumes plus 350 volumes per 
undergraduate degree program and 6,000 volumes per master's/specialist 
degree program is considered to be the library collection necessary to support 
the academic programs of each institution (see Exhibit 7,3). 

In addition, a rate of 10% per year for replacement and acquisition was 
used to set the level of annual acquisitions in volumes necessary to maintain 
the basic collection. This level was defined as the fixed level of acquisitions. 
The number of volumes times average cost per volume divided by total current 
acquisition dollars became the fixed portion of the institution's acquisitions 
budget. Dollars currently spent on acquisitions in excess of that level were 
defined as variable and were identified as varying with changes in student 
FTE, weighted by level. 

After analyzing job responsibilities within technical services, the library ad- 
visory group concluded that 6.0 FTE staff were required as a base level (see Ex- 
hibit 7.2). This level of staffing is expected to handle the processing and 
maintenance functions for a library collection serving a program array of 30 
undergraduate programs. However, because the program arrays of the institu- 
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tions in the study are broader, the fixed level of technical service staffing had 
to reflect differing and highev requirements. 

To determine the fixed technical services staffing level at each institution, a 
regression analysis v^^as used to determine the relationship between FTE staff 
(from actual staffing patterns) and level of actual acquisitions (in volimie 
equivalents). Once the linear relationship was calculated, the resulting equa- 
tion was used to project the appropriate staffing levels necessary to handle the 
fixed level of acquisitions calculated earlier to support the institution's pro- 
gram array. Exhibit 7.4 contains the resulting equation, graph, and projected 
staffing levels. Thus, the fixed level of staffing for technical services was set at 
6.0 FTE plus the additional FTE generated by the regression equation to handle 
the fixed level of acquisitions. 

The library advisory group felt that two FTEs should be considered a fixed 
level of staffing for library administration. The fixed level of staffing (in FTEs) 
for libraries was the total of fixed staff in public services, technical services, 
and administration. (It is important to note here that fixed staffing levels were 
based on judgments of workload generated by required tasks and not on the 
basis of existing staffing configurations or commitments.) Average salary 
dollars per FTE, by institution, were multiplied by the total fixed library FTE at 
the institution and divided by total library salary dollars to yield the proportion 
of the library salary budget that was fixed, by institution. **Supplies and serv- 
ices** and **other capital'* dollars (material aquisition dollars having already 
been removed and calculated above) were prorated across fixed and variable 
costs in proportion to the number of total FTE staff in each cost category. 

Each institution's proportion of fixed costs for library services is thus the 
sum of fixed salary dollars, fixed acquisition dollars, and fixed supplies and 
services and other capital dollars divided by the total library budget. 

Step 4. Determine the Behavior of Costs For Each Activity 

A linear regression analysis was used to develop the cost behavior patterns 
of the residual variable costs (after fixed costs have been identified and re- 
moved). The incremental demands for public service staff beyond the 3.7 fixed 
staff were determined by relating total FTE staff to total weighted FTE 
students. (Weighted FTE students were identified earlier as the appropriate 
volume factor for public services staffing.) The resulting equation can be used 
to project staffing needs for public services at varying enrollment levels (see 
Exhibit 7.5). 

For technical services, the relationship between staff FTE and volume ac- 
quisitSons, used to determine fixed staff levels, was also used to project 
variable cost behavior. The staff FTE required to process acquisitions beyond 
the basic level to replace and acquire collections are considered to be variable 
costs but bear the same relationship to acquisitions as do the fixed staffing 
levels calculated earlier (see Exhibit 7.4). 

Step 5. Evaluate and Document the Policy Implications of the Study 

The methodology used to study fixed and variable costs at the four institu- 
tions will be applied to academic libraries at all 27 campuses of the Wisconsin 
System. The final report in the section on libraries will include the following 
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types of recommendations to the steering conmiittee, the president, board of 
regents, and the state government; 

1. The proportion of total current state dollars for System librarie3 that 
must continue to be provided if each academic library in the System is to main- 
tain a collection necessary to support its programs and a basic level of staffing 
necessary to process materials and to maintain user access to the collection. 

2. The use of weighted student FTE to generate incremental changes in 
public services staffing levels and the use of annual acquisitions and replace- 
ments to generate incremental changes in technical services staffing levels. 

3. The use of academic programs by level as the basis for generating the 
volumes that are required for a basic library collection necessary to support 
these programs. 

4. The formulary representation of the relationship between public services 
staffing and weighted FTE students and the relationship between technical 
services staffing and volumes of acquisitions so that the appropriatelevel of 
library staffing can be projected from changes in enrollment levels or program 
array. 

5. The use of the analyses of fixed costs and variable cost behavior to de- 
velop modifications in the state funding formula so that essential levels of aca- 
demic library collections and services can be maintained during the 1980s. 
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LIBRARY SERVICES 



STUDENTS 



FACULTY 
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PUBLIC SERVICES 



Reference and 
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Services 
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Loan Services 




Collection 
Development/ 

Materials 
Acquisition 



Materials 
Organization 
and Control 



Materials 
Preparation 





76 • costing for policy analysis 



Exhibit 7.2 



Analysis of Responsibilities in the Determination 
of Fixed Levels of Positions 



Public Services. To have services available at acceptable levels of quality re- 
gardless of enrollment (e.g., regular operating hours, efficient circulation 
system, adequate working relationship with oth'^r libraries, and effective infor- 
mation services), 3.7 librarians are considered necessary. The need for a fixed 
level of public service staffing is directly tied to the hours the library is open. 
The fact that demand is somewhat predictable allows the opportimity to occa- 
sionally assign staff to tasks removed from their primary responsibility; for ex- 
ample, the reference Hbrarian can help with circulation. This interchange of 
jobs during the periods of lower demand allows fewer staff to provide reason- 
able services. However, public service areas are very sensitive to demand, and 
any increase in use is quickly felt. 

Technical Services. To acquire, process, and maintain a basic collection 
serving a core program array of 30 undergraduate programs req nres 6.0 FTE 
staff. Responsibilities assigned to technical services include: (1) developing and 
selecting collections; (2) verifying selection requests to determine whether the 
item is new to the library and whether the order information is correct; (3) pro- 
cessing necessary purchasing and accounting information; (4) receiving 
ordered materials to determine the correctness of the order and the physical 
condition of the materials; (5) organizing the materials by providing biblio- 
graphic access through the library catalog; (6) preparing the materials for 
public use; and [7] checking in periodical subscriptions. 

Administration. The responsibilities associated with administrative func- 
tions will require at least 2.0 FTE staff, with the prospect that a decline in en- 
rollments and budgets will have an inverse impact on administrative workload. 
The director of the library is expected to staff and organize the library, coor- 
dinate library resources and services with instructional and research ac- 
tivities, develop and control the library operating budget, and evaluate present 
performance and future needs. 



Exhibit 7.3 
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Exhibit 7 A 

TECHNICAL SERVICES 







Fixed Level of Staffing 










Base 




Current 




% 






Acquisitions 




Acquisitions 


Current 


Fixed 


itution 


Base 


Related* = 


Total 


(Vol, equiv.) 


PTE Staff 


Siaif 


A 


6.0 


3.6 


9.6 


17,655 


11.3 


85.0 


B 


6.0 


4.7 


10.7 


20,499 


12.23 


87.4 


C 


6.0 


7.4 


13.4 


30,181 


16.05 


83.5 


D 


6.0 


3.4 


9.4 


16,676 


15.0 


89.3 



*Base ajquisitions-related fixed staffing levels are generated by the equation: Y = 6.0 + 
.000351 235 X, where Y is the calculated staffing level related to acquisitions and X is the 
fixed ievel of acquisitions. The core staffing of 6.0 FTE is considered adequate to handle 
the proc3ssing and maintenance functions for a library collection serving a program ar- 
ray of 30 undergraduate programs. Calculations of base acquisitions for the institution 
are delineated in Exhibit 7.2. 

Variable level of staffing is generated by the same equation using current level of acqui- 
sitions. 
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Exhibit 7.5 



Institution 

A 
B 
C 
D 



Fixed Level 
of Staff (PTE) 

3.7 
3.7 
3.7 
3.7 



PUBLIC SERVICES 

Current 
Staffing (PTE) 

10.4 
7.91 
10.45 
17.5 



Weighted 
Student PTE 

3,680 

5,636 
12,340 
12,026 



Percent 
PIxed Staff 

35.6 
46.8 
35.4 
21.1 



Variable level of staffing is generated by the equation: Y = 3.7 + .00086975781 X, where 
Y is the variable staffing FTE and X is the weighted student FTE. 



VARIABLE COST ANALYSIS ACADEMIC LIBRARIES 
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eight ® observations & conclusions 



The information on cost behavior that was produced at each of the institu- 
tions influenced policy decisions to different degrees. The cost behavior analy- 
sis of libraries in the Wisconsin System could directly and significantly affect 
the state's funding formula for libraries, while the identification of faculty 
utilization rates was only one of many factors at Drake that influenced policies 
for program curricula and recruiting. 

Regardless of the immediate impact that cost behavior analysis had on these 
decisions, all of the cost behavior analyses provided a method of examining the 
long-term costs of various functions. That operations and maintenance costs 
for the physical plant were examined in relation to types of space and levels of 
service is significant when compared to the traditional use of costs per average 
square foot. It is also important that costs of student services be determined 
relative to headcount enrollments in various academic programs. 

All too often, analysts and other technical experts develop complex analyses 
and allocation algorithms to such a level of detail that policy makers such as 
presidents, governing boards, and responsible elected officials substantially 
discount or do not understand the usefulness of the cost information. Many 
cost studies and much cost information do not apply directly to issues decision 
makers are studying. The effectiveness and long-term usefulness of cost behav- 
ior analysis lie in including decision makers in the development of the study. 

The initial participation of decision makers iy essential to cost behavior 
analysis because these decision makers identify and limit the study to those 
factors that significantly affect cost. Once factors are weighted according to 
the impact each has on costs, they can be periodically updated to adjust rela- 
tive weights or modified to include other factors. 

Cost behavior analysis has many applications for a broad range of manage- 
ment issues: planning, pricing, funding, and tradeoff analyses. 

1. Planning. Cost behavior analysis is useful to estimate or forecast how 
changes in enrollment levels, student preferences, and governmental regula- 
tory requirements will affect an institution's revenues and expenditures. 

2. Pricing. Cost behavior analysis is useful for establishing rates for dor- 
mitory and food services and for setting price mechanisms for internal trans- 
fers such as computing, printing, and maintenance. 

3. Funding Formula. The Wisconsin System case study illustrates how 
cost behavior analysis can assist in determining governmental appropriations. 
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Similar analyses can be undertaken for other functions — for example, instruc- 
tion, public service, or student services. 

4. Tradeoff Analyses. The Denison, Santa Fe, and Wisconsin System case 
studies illustrate ways in which analysis can assist in determining the impact 
of various levels of service on operations and maintenance, student services, 
and libraries, respectively. Similar studies can be done for other areas such as 
a computer center, a print shop, athletics, fund raising, and alumni relations. 

Caveats Regarding Cost Behavior Analysis 

Cost behavior analysis requires good supporting data and operating sys- 
tems. A major requirement of the case studies was the need for a substantial 
amount of supporting data, which were found in solid, well established central 
operating systems such as accounting, payroll, registration, space, faculty ac- 
tivity reports, and budgeting. A second source of data was the decentralized 
departmental records maintained by the librarians, physical plant manager, 
and student services director. The central operating systems provided the raw 
data that were used in the analyses, while the decentralized records of the in- 
dividual departments were useful in establishing the underlying assumptions 
and developing the cost relationships used in the study. 

As a prerequisite for undertaking similar studies, institutional managers 
should examine their basic support and operating systems. If the basic records 
systems are inadequate, the institution will probably be better served by im- 
proving them than by undertaking complex cost studies that are based on in- 
adequate data. 

Highlights of the Case Studies 

Denison University, A major feature of the Denison study is the method used to 
assign O&M service levels to particular kinds-of rooms. This analytic approach 
allows for the systemwide evaluation of how services (for example, cleaning, 
heating, and maintenance) vary by type of room. Another significant feature of 
the study is its use of data from a number of institutional sources. The space in- 
ventory data originated in the planning office and the expenditure records in 
the accounting office, and the O&M service information came from the physi- 
cal plant director. The basic data to be analyzed were found in central univer- 
sity offices, while the operations manager kept the data used to develop the 
assumptions regarding the behavior of costs. Coordinating these sources of 
data into meaningful information that managers can use is an important con- 
tribution of the study. The third major feature of the study is its simplicity and 
ease of use. The Denison physical plant director now has available a simple 
analytic tool that shows him how expenses ibr operations and maintenance will 
be affected by changes in factors such as service levels and square footage, 

Drake University, The Drake case study takes a significant step forward in 
analyzing the use of the faculty resource. The development of a formula that 
shows classroom utilization is an important feature of the study. Refining the 
formula can lead to better use of classroom space, the potential consolidation 
of class sections, and improvements in class scheduling. From another perspec- 
tive, the Drake case is also a good example of the problems inherent in using 
massive amounts of data. Difficulties were experienced in (1) maintaining con- 
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sistency of data over the eight semesters, (2) dealing effectively with such de- 
tailed data, and (3) developing broad assumptions that would apply to all facets 
of the instructional process. 

Santa Fe Community College. The Santa Fe case study is useful for its valida- 
tion of the requirements of different kinds of students for varyir.g levels of stu- 
dent services. The analytic framework, which groups students into categories 
based on the level of student services they use, is a concept that has broad ap- 
plication to other colleges and universities. 

Another interesting feature of the Santa Fe case study, which it shares with 
Denison, is the use of informed judgment as well as quantitative historical rec- 
ords for determining service levels and service utilization. This determination 
is based on the judgment and experience of Santa Fe officials rather than on 
statistical data gathered by the institution. In both instances, quantitative data 
were not available, were inconsistent, or were inadequate. In addition, the re- 
sults of the analyses depend more on the general relationships developed than 
on specific values assigned to each weighting factor. Another feature shared 
with Denison is the use of numerous sources of information. Basic student and 
expenditure information came from the registrar and accounting systems, but 
the development of the weighted factors came from the student services offices. 

University of Wisconsin System. The Wisconsin System case study is signifi- 
cant because the library study was a component of a much larger effort to de- 
velop a formula to appropriate state revenues. It is the intention that the fixed 
and variable cost function developed for the Wisconsin System libraries will be 
integrated into the total institutional funding formula. 

Another significant feature of the Wisconsin System study is the method 
used for dividing library services into those that are affected by student enroll- 
ments and those that are affected primarily by acquisitions. This distinction al- 
lowed for the development of a systematic method of determining ways that 
library appropriations can be reduced as the result of declining enrollments 
and still sustain the required level of acquisition. The Wisconsin System case 
study also illustrates how personnel within the service unit, in this case 
libraries, can be a valuable resource to the study. The Wisconsin System li- 
brarians were instrumental in identifying reasonable levels of fixed costs nec- 
essary to maintain a university Hbrary. 



1. Further develop the cost behavior anaiiysis process. A logical extension 
of the case studies is to develop an analytic process that estimates how enroll- 
ments and other factors affect an institution's total operations. The analytic 
model would help institutional managers to better understand costs and reve- 
nues and be able to make more informed decisions. 

2. Document other cost behavior analyses. Further examples similar to 
the four case studies should be developed. As more studies are documented, 
college and university analysts will be able to better adapt the costing process 
to their own situations. 

3. Develop a cost behavior analysis process for state planning. The focus 
of the four case studies is on the college or university. A similar type of analytic 
process can be developed that reflects the resources allocated by the state to 
higher education. 
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